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PREFACE 


An apology is necessary for the sub- title of this book, as large groups 

of plants of which very little is known in Bihar and Orissa, viz. the 

algae (including Characex ), fungi and Muscinex, have not been 
touched upon. Among the higher plants very much still remains to 
he done before the botany of the province can be regarded as worked 
out, even in the very narrow sense of all the species being known. 
The basis of the book is my own notes and collections,* and the 

duties of a forest officer in India leave so little time for the pursuit 

of botany that not only have interesting plants been frequently 
observed which there has been no time to collect, but often specimens 
collected have become useless, and had to be thrown away while 
awaiting opportunity for examination or drying. In some cases, 
especially on my only visits to special localities, such as the Mayurbbanj 
Mountains and the Orissa delta, the quantity of drying paper carried 
has proved insufficient to cope with the new material. Finally, some 
districts, including many of the native states, have not been botanized 
at all. There is, therefore, plenty of even ordinary field work remaining 
to be done by those who take an interest in the natural history of 
plants, and for anyone with a settled residence and a garden, where 
doubtful species and varieties could be cultivated and watched, the 
field is practically unworked. Perhaps the largest collector of herbs 
in the province has been C. B. Clarke, who, in addition to good 
specimens, has frequently supplied accurate drawings and valuable 
notes. Clarke collected chiefly (so far as our province is concerned) 
;in jChota Nagpur. He more especially appears to have turned his 
attention to the rice field flora. Next to Clarke in the extent of his 
collections in the province was th”Hls t mgulsh ed biologist Buchanan- 
Hamilton. In 1801-02 he went by river to Patna, and then marched 
through Saran and Tirhut to Nepal, f but of more importance than 
this was his long residence in our Northern tract, commencing in 1809 
and continuing with short breaks to 1812-13, during which time he was 
engaged in the statistical survey of Purneah, Bhagalpur (a$ it then was), 
Monghir (or Monghyr, Mungger of his MS.), Patna and Shahabad. 
The collections of Buchanan-Hamilton, which include woody, ^plants 
a-Twcir as h erbs, ” arc well represented in the Wallichian Herbarium at 
Kew', where I have had the opportunity of consulting them, though 
want* of time prevented my going through them systematically until 
I had nearly completed the Flora. A complete set of Hamilton's collec- 
tions from 1807-1814 are said to be represented in the Herbarium, 
but this seems scarcely credible, as, with the exception of the Monghyr 


* The sign 1 after a locality, without the addition of a collector’s name, 
indicates specimens seen by me in sitH . 

t “Sketch of the life of Francis Hamilton (once Buchanan)” by Sir D. Prain 
in the Annals of the Royal Botanic Garden , Calcutta . 
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district and the country around Nathpur, the flora of the Bihar and 
Orissa districts is poorly represented, and of numerous plants alluded 
to in the manuscripts there are often no specimens.* The results, 
therefore, of this examination have been disappointing. They have been 
shown in Appendix I. The manuscripts of Hamilton arc in the India- 
Office Library, but interesting as they are, the plants mentioned are 
for the most part under their vernacular names. Occasionally the 
technical name is given, or they are referred to the species described 
in Rheede’s Hortus Malabaricus , or other data are given which suffi- 
ciently determine the species. But as the value of a provincial flora 
is greatly discounted by being spread over a large number of years, 

I have not thought that the advantage to be gained by identifying 
all these references would be commensurate with the time which would 
have to be spent on them. In the case of Monghir, of which the 
flora is most completely described, and of which I myself have not 
close acquaintance, the gist of Hamilton’s account is given in the 
Introduction. The important collection from Manbhum of the late 
Rev. Dr. Campbell I particularly noticed in the Forest Flora of Chota 
Nagpur, and I have not been able further to visit it, though many 
duplicates of Campbell’s in the Kew and Calcutta Herbaria have been 
made use of. A small collection, but containing nevertheless some 
records not found elsewhere, was made in the province by Sir J. D. 
Hooker. Hooker entered it at the boundary of Burdwan and Manbhum, 
and marched along the Grand Trunk Road, ascending Parasnath 
en route , through parts of Manbhum, Hazaribagh and Gaya to the 
Sone. He then passed over the Kymore Hills (Shahabad district) and 
dropped down tne Ganges to Caragola ghat (in a boat, so that very 
few specimens are available from this part of the route). He then 
proceeded through Purneah, leaving the province at Titalyah, for his 
celebrated Himalayan tour. The collections of Kurz were made chiefly 
along the Ganges and in Behar — an unfortunately vague term which 
has been used in various senses, and used to include the northern half 
of Chota Nagpur as well as most of the area between Chota Nagpur 
and the Ganges, as in the map attached to the Flora Indica of Hooker 
and Thomson.f Where Behar is given on the tickets of specimens 
collected by Kurz or others without further information being available 
it is so mentioned in the Flora, otherwise the term has not been used. 
In this connection it might be observed that the word “Orissa” as used 
in botanical works does not necessarily refer to the Orissa as at present 
understood. The term as used by Hooker and Roxburgh included all 

*To take a concrete instance, Hamilton’s No. 2093. “Phyllanthus sanphalia 
which was collected in Monghyr and has been seen by Col. Gage at Edinburgh, 
is not in the WallichiaU Herbarium. 

+ The province of “Bahar” (Behar) in the Description of Hindostan by Walter 
Hamilton (1820) embraced the province of Bihar and Orissa as now constituted 
without Purneah, Singbhum, Sambalpur, or any part of Orissa. Then again 
there was also a district of “Bihar” which also fluctuated in area, at one time 
embracing all of what is now known as Gaya, as well as parts of Shahabad, Patna, 
and a piece of the old district of Ramgarh (now in Hazaribagh). Buchanan- 
Hamilton’s account of Bihar and the city of Patna is applicable to the present 
Gaya and Patna. , 
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Madras north of the Godavari, and it appears in a few cases to have 
been used in this wider sense in Bengal Plants, some of the specimens 
r ecorded as being from Orissa having been collected by Cl egho rn and 
others~ south of the present political boundary. Gamble and Wood, 
who collected in Chota Nagpur, Lace,jvho collected in Orissa, Hope 
in Behar, Griffith in Sambalpur, Hieronymus in Champaran, and the 
Rev. FathefTSrdon, who collected orchids in Chota Nagpur, are among 
other botanists whose collections from our province are represented to 
a smaller extent in the herbaria at Kew and Calcutta. There are also 
a few specimens collected by Thomson, Anderson and Prain, but a 
fconsiderable number of specimens, chiefly grasses, were collectecT by 
; Nusker arid MoKuri — collectors sent out by Prain while Director of the 
\ Botanical Survey. These were chiefly from the Santal Parganas, 
Monghyr and Gaya. With the exception of Gamble and Lace, and 
to some extent Hamilton, the botanists mentioned above chiefly 
confined their attention to the more cultivated parts of the province. 
Both duties and inclination have led the author into the wilder and 
least cultivated regions. Camping wherever possible within the forest 
itself, and when the evening’s office work would permit, walking out 
again after the labours of the day with a rifle as sole companion, his 
opportunities for nature study have been of a kind complementary to 
those of most of his predecessors in the botanical field, and there is 
scarcely an indigenous species of tree or shrub described in the Flora 
which he has not personally noted in its own habitat. On the other 
hand the writer’s herbarium is exceedingly deficient in the flora of 
the open country and in that of the jheels and tanks, as well as in 
epiphytic orchids, the collection of which entailed more time than 
could be given. In addition to tours in all the Government forests of 
the province, the author has visited, either on special duty, or on behalf 
of private owners, or during short periods of leave, the forests of 
Champaran, a small part of Shahabad, part of the remaining jungles 
of Purncah and of Gaya, many of the states of Orissa, and the mangrove 
swamps of the Mahanadi delta. Before leaving India he spent some 
five months examining the collections in the Sibpur Herbarium at 
Calcutta. 

Adverting shortly to the scheme of the book: in the body of the 
Flora, for the convenience of those accustomed to the usual English 
: systematic works, the Genera Plantarum has been mostly followed in 
the sequence of the families of the Arigiosperms. In the Introduction 
, there is an alternative system of classification, supposedly more natural, 
and also descriptions of the larger groups as well as a general conspectus 
of families. This classification is based on various authorities (espe- 
cially Jussieu, De Candolle, Lindley, Endlicher, Hooker, Arber, Parkin 
and Scott), and is an elaboration of that in the Forest Flora of Chota 
Nagpur , which it has been understood has been found useful, and 
assists students, in some cases, to determine the family of a plant 
whose affinities are less obvious from the arrangement in the Flora. 

There has been no attempt at uniformity in the description. These 
vary in detail according to the necessities of the case, and the treat- 
ment of species is very unequal. In general an endeavour has been 
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made to adopt the arrangement used by Sir J. D. Hooker in his 
of the British Islands , giving first V TJneF description of 
ten its habitat,and finally fuITer Retails and it use^ 

being primarily intended f or the u se o f forest officers, 
it may be asked why it includes^ all herbaceous plants"' In thcTTora 
of C hot a Nagpur only herbaceous plants of known economic value were 
deScriBed. HExperience has shown that this is not a satisfactory 
arrangement. A forest officer has numerous inquiries addressed to 
him as to the possibility of obtaining this or that plant in his district. 
If he does not find it in the provincial flora he may not know whether 
it occurs or not, and whether a vernacular name only is given for his 
guidance in the indent, he may send something quite different to what 
is intended. Or it may happen that the economic value of the plant 
is a new discovery, and therefore, although it may occur in consider- 
able abundance, it will not have been described. I need only quote 
recent demands for Chenopodium amhrosoides (which occurs), for 
Belladonna and for Henbane (neither of which occur), for Dhatura 
(of which some species occur), and for Gymnema sylvestris (which 
occurs). If the plant be one of a genus of which two or more species 
occur, it is very essential that each be fully described, or the wrong 
species may be collected. This consideration brings one to the relative 
uses of a book arranged on the key system only, and one with more 
complete descriptions. The first, when written by a professional 
botanist, is very useful to botanists, and also more handy, but for the 
majority of people who take an interest in plants, whose technical 
knowledge is more restricted, fuller descriptions of species are essential 
to^prevent errors in identifications. Such errors are exceedingly likely 
to occur "when the plant whose identity it is sought to establish has not 
before been recorded from the province, and is therefore not in the 
key — a circumstance likely to be of frequent occurrence in the present 
state of our knowledge of Indian provincial floras. The above are 
merely utilitarian reasons for endeavouring to include as many of the 
indigenous plants as possible in the Flora, but I venture to think that 
those who study plants merely for the love of them and what they 
teadi are as worthy of consideration as the practical man. For these 
an insignificant, otherwise useless plant is as much worthy to be known 
and named as economically the most important. Finally, it frequently 
happens that a botanist or forester wishes to identify a plant which 
is not in flower, or otherwise in a condition showing the particular 
characters for which the key is adapted. In these cases as many 
characters as possible are necessary for his purpose, both in descriptions 
of the larger groups and the species. 

The work in the Calcutta Herbarium, carried on in a bad state of 
health, would not have been possible had it not been for the very great 
kindness of Col. Gage, the then Director of the Botanical Survey, who 
not only gave me assistance in the Herbarium itself, but placed his 
own residence in the gardens at my disposal, thus obviating a tiresome 
daily journey to and from the Herbarium and Calcutta. My thanks 
are also due to Mr. C. C. Calder, the Keeper of the Herbarium during 


student sr t 1 tor 
the species, t 

j(j£» 

p* ^he work 
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the same period. During the four years employed in writing the Flora, 
since my return to England, I have repeatedly had to consult the great 
Herbarium and Library at Kew, and acknowledge with much gratitude 
the facilities for study given to me by Sir D. Prain and Dr. Hill,,, 
successively Directors of the Royal Gardens, and by Dr. Stapf and 
Mr. Cotton, successive Keepers of the Herbarium and Library. I am 
indebted to Sir D. Prain also in another way. His book on Bengal 
Plants covers, in addition to the present province of Bengal, the greater 
part of the ground traversed by the present work, and has served 
especially as a most useful guide for the existence of specimens in the 
Sibpur Herbarium, thus decreasing my own labours in searching for 
records, and indicating the existence of many which might otherwise 
have escaped my necessarily hurried inspection. To Messrs. Wright, 
Dunn, Hutchinson and Turrill, of the Kew staff, thanks are due for 
ever-ready help, and particularly to Mr. Skan for assistance in matters 
pertaining to the Library. To Mr. Gamble I am indebted, as usual, 
for 'the loan of specimens, and I have also had the advantage of the 
first two parts of his splendid Flora of Madras. Since completing part 
of this Flora, Mr. B. Chatterjee, of the Forest Department, has kindly 
sent a few specimens from Angul and the Santal Parganas. One or 
two of these are new records for the district, and, as in the case of other 
collectors, where known, his name appears in italics after the name of 
the district in the localities for the species concerned. 

For the preparation of the Index to the Flora grateful thanks are 
tendered to my niece Miss Sylvia Haines and her sisters. 

My final acknowledgments strike a chord of sadness. Both those 
forest officers who took the most interest in the production of this 
work, and sent specimens from the tributary states of Orissa have 
passed away. Mr. A. N. Grieve and Mr. G. M. Cooper, both young 
and energetic officers, fell victims to fever and overwork in the course 
of their professional duties. My old friend Dr. Campbell, to whom 
I am indebted for so much help and sympathy, also died shortly before 
I left India. 


H. H. Haines. 
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INTRODUCTION. 


CHAPTER I. 

AREA AND BOUNDARIES. 

1. The boundaries of the province of Bihar and Orissa are only to 
a small extent natural, e.g., the crests of the Sameshwar Hills on the 
Nepal frontier in latitude 27° 30' bounding the area on the extreme 
north-west, the Ganges and its tributaries the Gogra and Karamnasa 
for a short distance on the west, and the waters of the Bay of Bengal 
on the south-east. The remaining boundaries (shown on the attached 
map), with the exception of other short lengths of river (the longest 
pernaps being the Kanhar on the west of Palamau), and the crests of 
hill ranges for short distances, are artificial. The extreme south latitude 
is 19° 2' N. The total area is 111,829 sq. miles, or over one and a 
quarter times that of Great Britain. 


CHAPTER II. 

TOPOGRAPHY AND GEOLOGY.* 


General, 2 — 8 ; Division of the area, 9 — 1 1 ; Northern tract 12 — 20 ; Sameshwar 
Hills, 13; The Gangetic Plain, 14—18; Hills in the south of the Northern 
Tract, 19. Central tract 21—56 ; Kaimur Hills, 21 ; Gaya and Monghyr (Gidaur 
Hills), 23, 24 ; Rajmahal Hills, 25—34 ; Note on the Glossopteris Flora, 28, 
29; The main Central tract, 35 — 56; Parasnath and the Tundi Hills, 39; 
Boundary of the Central tract on the south, 41 ; Geology of the main central 
tract, 42 — 56 ; Gneiss, 42 ; Dharwars, 43 ; Granites and Dome gneiss, 45 ; 
Mica, 36 ; Vindhyans, 47 ; Kadapahs, 48 ; Gondwanas in the main Central 
tract, 49 — 53 ; Igneous dykes, 52 ; Laterite, Kankar and Regur, 54 — 56. Southern 
tract : General 57 ; Archaean rocks, 59 ; Doubtful archaean, 60 ; Dharwars, 
61 ; Growth on clay schists and iron schists, 62 ; Magnesian schists, 64 ; Trap 
dykes, 65 ; Kadapahs, 66 ; Growth on the Kadapah sandstones and shales, 68 ; 
Gondwanas of the Southern tract and Table of Gondwana strata (footnote), 
69 ; Coal-bearing sandstones of Gondwanas, 72 ; Laterite, etc., 74 ; Table of 
the principal geological formations, 77. 


•For the geology I have made much use of Vredenburg's Summary of the 
Geology of India (1910), and also the various memoirs of the Geological Survey, 
especially papers by Ball. I have also consulted Martin Duncan's Abstract of 
the Geology of India , prepared for the use of students at Cooper's Hill College, ana 
also the geological chapters in the Gazetteers of the province. A detailed text- 
book on the Geology of India is still a desideratum, but I understand this is under 
preparation by E. W. Vredenburg. At the time of Medlicott and Blandford's 
Abstract of the Geology of India very little of our province had been geologically 
examined, and considerable areas still remain to be examined. 
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BOTANY OF BIHAR AND ORISSA . 


GENERAL. 

2. Very few of the older administrators or writers on India appear 
to have appreciated, or even realized, the great natural beauties and 
the absorbing interest of the manifold natural objects with which the 
country once abounded, and which, alas, partly through their apathy, 
it has now mostly lost. What the Creator gave in these respects might 
have been to a great extent saved, and even have been accompanied 
by material as well as spiritual profit.* Now that they are gone they 
are to a great extent irretrievable. So far as the records show, the 
dominating ideas were the spread of agriculture, increase of population 
and the development of the country from a revenue point of view. 
Not only was the aesthetic view wanting, but even Europeans some- 
times appeared to regard with a horror, quite inconceivable to the 
present writer, what is unfeelingly referred to as dismal waste or jungle, 
which is but one way of expressing the glorious harmony of forest- 
covered hills with their wealth of natural animal and plant life — a 
harmony impossible where man’s works are concerned. Even the uti- 
litarian aspects of the forests were discovered too late to save a sufficiency 
of them for those direct and indirect benefits which they confer. 

3. The greater part of the Gangetic Plain had long before the advent 
of Europeans lost almost all pretence to natural beauty, but much of 
the Central and Southern tracts still retained some portion of wild 
nature, though but a vestige of their primeval loveliness. 

Walter Hamilton, who (1820) included Sambalpur, Angul, and many 
of what are now the feudatory States of Orissa in his ‘“Gondwana 
Province”, described the latter as “consisting of wild and wooded 
countries affording little or no revenue or supplies . . . rugged and 
mountainous and overrun with thick jungle, no army of any considerable 
number or equipment could penetrate them.” 

4. Singbhum, Mahurbhanj, Keonjhur, Balasore, Cuttack and Khurda 
(Puri) were included in his “Orissa Province.” Of these districts also 
he remarks: “The interior of this province remains in a very savage 
state, being composed of rugged hills, uninhabited jungles, and deep 
water-courses, surrounded by pathless deserts, forests, or valleys, and 
pervaded by a pestilential atmosphere . . . the high lands are infested 
with wild beasts . . . the rivers and waters swarm with fish, reptiles 
and alligators (sic); the plains and jungles with winged vermin.” 

" 5. Even Buchanan-Hamilton, a botanist and zoologist, is so obsessed 
with the usual official view as to complain of any part of a district 
lapsing to a state of nature — an attitude no doubt corresponding with 
that of the majority of hard-headed Britons, though the Wordsworthian 
view would appear more appropriate to a naturalist. He does, however, 
raise a strong protest against the reckless waste of natural resources 
going on in his time. In his account of the southern part of Bhagalpur 
(the Monghyr district, etc.), he says: “The causes assigned for the 
stunted condition of the forests are: (1) Burning. Every year in spring 
the whole forests are burned. (2) Resin tapping. (3) Extraction of 
Catechu, even roots being dug up. (4) Rearing of Tasar, (5) Cultivation 

* Some of the Indian poets seem to have fully perceived this. 
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(jhuming) by the hill tribes. (6) Cutting of timber. (7) Want of economy 
in cutting fuel. The havoc that is now wrought by every one using 
the first tree that suits his purpose is vastly greater than I could have 
imagined. I shall take the liberty, on account of the magnitude of 
the evil, of earnestly again recommending the subject to the considera 
tion of government.” 

6. In the Statistical Reporter for January, 1876, an article appeared 
on the “Natural Productions of the Karrukpur Hills.” It is stated that 
“the utter absence of all forest conservancy has long ago caused the 
disappearance of all the giants of the forest, and even when the East 
Indian Railway was commenced, the contractors for sleepers found a 
lease of these hills on moderate terms a losing speculation.” Sal trees 
fit for sleepers were even then few and far between. The same writej 
(from internal evidence ; no name is appended), in this periodical for 
March, 1877, in an article entitled “The Forest Flora of Monghyr/ 
again refers to the reckless waste of natural resources in that district. 
He says: “The most casual observer will at once detect the ravages 
made by the agency of man. Not only is the woodman's axe never at 
rest, and the underwood consumed as firewood, but cows, sheep and 
goats, in locust-like swarms, are let loose in the woods, until the wonder 
is that any green thing survives. Indeed, near the towns of Monghyr, 
Jamalpur and Sheikpura, a clean sweep has been already effected . . . 
only a few stinging-nettles and crotons have been competent to hold 
their own against the fierce hunger of the animals. Notwithstanding, 
however, the denudation which goes on, Monghyr is still a well-wooded 
district.” 

7. As is too often the result in these cases, no heed was taken of 
the warnings, and no steps were taken towards the forest conservancy 
of the Monghyr Hills. Had they been placed under forest management 
at that time, they would now have been a useful asset to the country. 

8. Similar reduction of once useful forest to useless scrub in recent 
times has taken place in the Shahabad Hills (p. 6), Hazaribagh, and 
the Rajmahal Hills (see pp. 6, 8, 71), and the province now only contains 
between 2 and 3 per cent, of its area under forest* properly reserved. 

9. Division of Area . — The area is conveniently divided up into three 
main topographical divisions, a central highland, which forms a main 
water-parting, a northern mostly (Gangetid plain area, and a southern 
area containing numerous mountains and several rivers which flow 
direct from the province into the Bay of Bengal. These are frequently 
referred to in the Flora as the Central, Northern and Southern tracts 
respectively. 

10. It will be observed that some districts fall partly into the Northern 

tract and partly into the Central tract. Thus Shahabad, Monghyr and 
Bhagalpur have also all considerable hill tracts on the south which fall 
naturally into the Central tract. Gaya has aso a few hills adjoining 
the Central tract. ° 

11. The detailed topography of the districts would take up too much 

space to be dealt with in a Flora. Very complete accounts are given 
in the recent excellent Gazetteers published by the Government of the 
province. - 
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NORTHERN TRACT. 

12. On the extreme west of the northern frontier is a small section, 
the Sameshwar Hills already alluded to, of the foothills of the Himalaya, 
but these forest-clad mountains, with their wealth of vegetation, are 
for the most part beyond the Nepal boundary, and the bulk of our 
Northern tract is occupied by the large alluvial plain of the Ganges, 
densely populated and closely cultivated. On the northern side of the 
Ganges the plain varies from 70 — 90 miles in width, north to south. 
On the southern side it is about 100 miles wide on the west, but becomes 
rapidly constricted eastwards by the central highlands, which finally 
meet the Ganges itself where that river sweeps round the base of the 
Kharagpur and Rajmahal Hills. 

13. Sameshwar Hills . — The Sameshwar Hills in the north of Cham- 
paran are very distinct geologically and floristically from any other 
part of the province. They are composed of sandstones and gravels 
of the Siwalik system. The soil is mostly sandy, but some rather red 
argillaceous soils occur towards the Bhabsa river, probably derived from 
shales of the same system. 

14. The Gangetic depression probably represents the bed of an 
ancient sea, and it is filled up witn alluvial deposits of immense depth. 
This alluvial ocean is dotted here and there in the south with islets of 
archean rocks, or with small hill ranges which may be considered 
rather as part of the Central tract. The soil varies from clay to sand, 
and patches of “usar”* are frequent in Darbhanga and Muzaffarpur 
and to a less extent in other districts. Reh is connected with want 
of sub-soil drainage and excessive evaporation. Where the salt is not 
excessive, Acacia arabica, Sissu and Butea frondosa, besides several 
grasses such as Chrysopogon aciculatus, Diplachne and Sporobolus, will 

f row on such land. That there is no very characteristic halophytic 
ora in these usar lands of Bihar is probably due to the washing away 
of the “reh” or salt efflorescence in rainy weather, and a covering of 
vegetation tends to prevent its accumulation. 

15. Geologists distinguish in the Gangetic plain between the older 
and the newer alluvium. The older is usually composed of argillaceous 
beds of a rather pale reddish-brown hue. In it Ranker ana pisolitic 
ferruginous concretions are disseminated. Kanker, an impure carbonate 
of lime, like reh, seems often associated with defective drainage and a 
hot sun, and it is by no means confined to alluvial formations (cp. p 18). 

16. The great rivers of the Gandak and Kosi, and innumerable 
smaller ones, divide up the alluvial plain to the north of the Ganges 
into areas of varying fertility and slightly different levels. Where the 
later floods do not deposit silt the “diaras*' or “churs” in the river beds 
are raised, sandy and Darren or covered with coarse grasses. The rivers 
are sometimes connected by channels called “chars” of considerable 

* Usar is land impregnated with saline matter, and the efflorescence of the salts 
Is termed “ reh These salts vary In composition, but consist usually of carbonate 
of soda with sulphate) of soda, and to a less extent of lime and magnesian salts and 
sodium chloride. See Ball, Economic Geology, ill, p. 696; Watt, Dictionary of 
Economic Products and Articles in the Indian Forester , 
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depth and width, in which the water will flow in one direction or the 
other. At other times stretches of old river-bed, now altogether cut 
off from the present rivers, form long marshes or even lakes, with a rich 
vegetation ot aquatic plants. The marshy depressions in Champaran 
are sometimes called ‘xhaurs.” 

17. That part of Shahabad in the Northern tract has no marshes 
or lakes which so often characterize other districts, except an old bed 
of the Ganges (near Bhojpur). Buchanan-Hamilton says that the 
whole of the inundated land near the Ganges is covered with reed and 
Tamarisk, but that he saw none of the wild rose so common towards 
the east. 

18. The great uniformity of level of the Ganges plain is evident 
from the elevation at the junction of the Gandak being only 168 jft. 
above the level of the sea, a distance of some 450 miles! The vege- 
tation, however, gradually changes from west to east in consequence 
of the increase in the rainfall, as will be seen by the table on d. 21, 
and Pumeah has a more or less permanent greensward, whereas Saran 
is one of the driest districts in the province. 

19. Hills in the south of the Northern area . — The districts bordering 
the Ganges on its southern bank are more diversified. Except Patna, 
they all pass into the central highlands on the south. Even Patna 
has part of a range of hills, the Rajgir Hills, on its southern boundary, 
but these enter it from Gaya, and only form a part of the south-east 
boundary of the Patna district. They reach 1472 ft. elevation at Handia 
Hill, and consist of schists and slates with massive beds of quartzite. 
In the Gaya district they end rather abruptly south of Gaya town. 
Their whole length of about 40 miles, including two breaks, is entirely 
isolated from the Central highlands by the alluvium, but they are 
geologically similar. They bear a scrub jungle with scattered Sal trees 
like the nearest southern hills. A few other unimportant isolated hills 
occur in the Gaya alluvium. 

20. The southern parts of Bhagalpur present a considerable area of 
granitoid and porphyritic gneisses towards Monghyr and the Santal 
Parganas, sometimes showing as dome gneiss as at Mandar hill, and 
varying to foliated gneisses and schists as in the Central tract. Damuda 
rocks occur at Pathargatta Hill, and east of Pathargatta the Damuda 
sandstone is overlaid by dark green basaltic trap, as in the* neighbouring 
Santal Parganas* In tne southern division also a broad and well-raised 
belt of limestone extends along the bank of the Ganges about 60 miles 
from near Monghyr to Colgong. It is about 2 miles broad and the 
town of Bhagalpur is situated on it. Its botany does not appear to 
have been specially investigated, but it is said to be densely covered 
with mango, jack and palm trees.* 

CENTRAL TRACT. 

21. Kaimur Hills.— The north of the Shahabad district is a Jow- 
lying alluvial plain and one of the principal wheat-growing tracts 

, — r — — , i - - - i ’i 

* Account from Gazetteer * Mandar Hill is on the railway south of Hpra 
Station. ; t 
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belonging to the Northern tract ; the southern 800 sauare miles is 
an undulating mass of low hills, or rather a plateau, known as the 
Kaimur Hills. They are one of the ragged terminations of the great 
Vindhyan range, separated from the main mass in our province by 
the river Sone, on which they abut with cliff-like escarpments. These 
Kaimur Hills extend westwards into Rewa outside our area, and there 
become fused with the main range. They belong therefore to the 
Central tract, and consist of sandstones, shales and limestones, are 
unfossiliferous, and are assigned to the Vindhyan formation which is 
usually placed near the top of the Azoic formations (see p. 18). 

22. The sandstones are the most important rocks as usually con- 
cealing the other rocks, and give the somewhat flat-topped character 
to the country with almost vertical escarpments, and are responsible, 
apparently, for the Hardwickia binata, once prevalent here, though 
now almost destroyed. The Kaimur Hills must at one time have 
borne magnificent forest, and Sir J. D. Hooker records specimens of 
Hardwickia 120 ft. high as existing even in his time. Unfortunately 
they were never placed under forest conservancy, and arc now mostly 
covered with a scrub jungle, with scattered Sal" in some places. They 
are not well known botanically, although visited by Hamilton. I have 
only examined their eastern extremity. 

23. Gaya Hills and Monghyr Hills. — The hills on the southern border 
of the Gaya district are merely the northern scarps and outliers of the 
Palamau and Hazaribagh plateaux. In Monghyr, and again in the 
Santal Parganas, they form well-marked ranges. 

24. The Gidaur Hills, which lie across the southern boundary of 
Gaya and Monghyr, are composed of Dharwars,* including micaceous 
and ferruginous schists so highly metamorphosed by intrusive coarse 
pegmatitic granites that they yield workable mica. The rocks of the 
Kharagpur Hills are not nearly so much altered, the shales being con- 
verted to slates rather than into schists. The two ranges are more or 
less connected on the south by Archaean gneiss of lower elevation. A 
description of the flora of these hills was given by Buchanan-Hamilton. 
They are still more or less covered with scrub jungle, but at one time 
bore good Sal forest. 

25. Rajmahal Hills: Gondwana Rocks. — The Rajmahal Hills are 
also conveniently treated separately from the main Central area. They 
form a long broad backbone in the Santal Parganas district, running 
south and north, and almost abutting on to the Ganges, which takes 
a sudden bend to the southwards after passing their northern foot. 

26. The Rajmahal Hills proper are connected with the Central high- 
lands by a lower tract, but still high ground, of more undulating country 
with isolated hills and ridges. They differ geologically from most of 


* The Dharwars were formerly known as the sub-metamorphic or transition 
series. They underlie the Lower Vindhyan formation, and overlie the fundamental 
or Bengal or archaean gneiss, once called metamorphic, now believed to represent 
the primitive crystalline rocks resulting from the original cooling molten mass of 
the earth's crust. The Dharwars are metamorphosed sedimentary rocks, often 
highly altered as to pass into the archaean in appearance. They indude slates#, 
Quartzites, quartz, haematite and mica schists, phyllites, etc. 
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the Central tract in belonging to the Gondwana system,* and in being 
interbedded with trap. 

27. Vredcnburg says that “in the Rajmahal Hills the Upper Gond- 
wanas exhibit the exceptional facies of a volcanic series, consisting of 
some 2000 ft. of basaltic flows, with occasional intercalations of clays, 
carbonaceous shales and siliceous porcellanoid shales, which have long 
attracted attention on account of the abundance of beautifully preserved 
fossil plants which they contain, remarkable for the abundance of ferns, 
principally Txniopteris and Dicksonites, and Cycads , principally Ptilo- 
phyllum” It is now known, however, that many if not most of these 
fern-like plants were seed-plants, and belonged to the interesting group 
of Pteridosperms.f 

28. The Pteridosperms, fern-like plants which, however, bore seeds, were one 
of the constituents of the great “ Glossopteris Flora,” which was characteristic 
of the hypothetical continent “ Gondwanaland.” Possibly that great continent 
now hides beneath the sea the origin of the Pteridosperms and of the Angiosperms. 
In Permo-carbonifcrous times the plant remains indicate two great botanical 
provinces, a northern and southern, and it is the similarity of many of these 
remains of the Southern flora in South America, South Africa, Southern India 
(including especially the Lower Gondwana rocks) and Australia, to which the 
name “ Glossopteris Flora” has been given, that forms the strongest evidence for 
a previous land connection between these regions. 

29. “ Glossopteris ” itself is probably only a form genus. The name was first 
given to sublanceolate or oval leaves with a strong midrib, and very close sub- 

{ tarallel anastomosing secondary nervation. The leaves are of two kinds. The 
arger appear tufted on the rhizome or stem, and the close secondary nerves are 
scarcely distinct from the tertiaries, which with them form a close oblique reticu- 
lation with ellipsoid areoles (in Gl. indica ; the areolcs are broad in some species). 
The second kind of leaf are scale leaves. They have no midrib and were also 
apparently attached to the rhizome, otherwise they might be comparable to 
the small simple pinnules springing from the rhachis between the pinnae in some 
species of Ncuropteris which were also reniform or orbicular in shape and without 
a midrib. The rhizomes or stems of Glossopteris were originally known as “Verte- 
braria” from their apparent articulation, and are about 1" diam. Unfortunately 
all the specimens are mere casts and are not therefore in a state for anatomical 
investigation, and the only sporangia found might be the micro-sporangia of 
Cycads . The Glossopteris type is commonest in the Lower Gondwana. From the 
Talchir-Kaharbari beds (see p. 16, footnote) in. or near our arcaj have been recorded 
Glossopteris ( Vertebraria ) indica and other species, Neuropteris, Gangamopteris, 
etc. ; from the Damudas many species of Glossopteris , and there is a specimen 
of Glossopteris indica (in the British Museum) collected from Buckley Island near 
the South Pole by members of the British Antarctic Expedition (1910 — 1913) by 
Dr. Wilson and Lieut. Bowers only a few weeks before their deaths. In the 
Damudas also occur Sphenopteris and Alethopteris (probably all Pteridosperms) 

* The Indian Gondwanas is the main coal-bearing formation of India. The 
Lower Gondwana correspond roughly with the Permian, the Middle and Upper 
with the Trias and Jurassic respectively. See also Tabular Statement of the 
Gondwanas on p. 16. 

f See Scott, Studies in Fossil Botany , third edition, pp. I — 242, etc. 
tit should be observed that specimens said to be from Rajmahal may be from 
the Raniganj coalfield, situated alongside our area, but in Burdwan. This con- 
fusion appears to have originated by Brongniart in 1828, who obtained the first 
Indian specimens of Glossopteris from “Rana gunge, near Rajemahl.” There 
are a few unimportant coalfields along the western border of the Rajmahal Hills, 
but none are, I believe, now worked, while the Burdwan coalfield at Raniganj 
is one of the most important. There are also coalfields in Manbhum (Jharia) ana 
Hazaribagh (Giridih), all in the Gondwanas. 
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and Txniopteris. A fern of the modern genus Actiniopteris (A. benghalensis ) 
was at one time supposed to have been identified, but probably quite wrongly, 
and it is perhaps even not a fern. Sphenopteris is a form genus with 2 — 3-pinnate 
fronds superficially resembling some Davallia or Asplenium, but some species at 
least have the fronds forked. From the Panchet rocks are recorded Glossopteris , 
Txniopteris , Pecopteris concinna (Pecopteris is a form genus probably comprising 
some ferns and some Pteridospcrms), and Cyclopteris , possibly a fern. In the Upper 
Gondwana the Glossopteris type is rare, and at this epoch there appears to have 
been an admixture of the northern and southern floras, but the Rajmahal flora 
contains a very large number of Cycadophyta, including Txniopteris (probably 
one of the William soniex) and a Sphenopteris (S. arguta), said by Duncan to be 
common to the Rajmahal and the Lower Oolite of Yorkshire!* 

30. Although most of the Rajmahal Hills are included in the large 
Government estate of the Damin-i-koh the forests are not reserved, 
and these hills show a terrible example of rapid denudation. When 
one reads that within comparatively recent times wild elephants and 
rhinoceros were found in the district and that the East Indian 
Railway obtained sleepers for its line from the Rajmahal Hills, the 
rapidity of the forest destruction is almost incredible. This destruc- 
tion cannot but have had, and is no doubt still having, a pernicious 
effect alike on the climate, the cultivation of surrounding tracts, and 
the water supply. Floods and droughts alternate, as is usual in 
denuded districts. 

31. The hills have mostly flat tops, as is common in trap districts, 
and most of these tops arc under indifferent or shifting cultivationf 
by the Mai and Sauria Paharias. Some of the slopes are, however, 
cultivated with sabai grass. Common trees on the trap are Mohwa, 
Nyctanthes , Eriolcena f Asan, Wendlandia exserta ana Heteropanax 
(on shady sides), but none are peculiar to it. 

32. The nature of the surface, which in many cases is covered with 
rounded trap boulders, fortunately makes suen parts of the forest 
more or less self-protecting against the pernicious effects of heavy 
grazing. The volcanics rest unconformably upon the Dubrajpur sand- 
stone (of the middle Gondwanas), and where these are exposed the 
cattle find a good footing and the surface quickly becomes barren. 
Some of the outer hill blocks in the north are mostly sandstone or 
grit. Thus Belpahar shows the white rock exposed on the slopes from 
the excessive tread, and the surface is not only treeless, out now 
becoming bare of grass. On the top is shale which wears better, and 
here Nyctanthes and Sal saplings still struggle for life. Some spurs in 
the northern Godda Hills appear to be of trachyte, and this rock is 
well covered, though only with thorny scrub, and there is much 
Breynia rhamnoides. The Mahanadi block is also covered with 
boulders of granite with Diospyros tomentosa and Hollarhena as the 
surviving trees. 

33. The highest hill of the Rajmahals is perhaps Mori, which is 
about 2000 ft. high; it is capped by laterite. Dumka, the head- 
quarters station, lies off the main ridge, and is only 500 ft., and this 


* For a full and very interesting account of the Glossopteris Flora see the Cata- 
logue by E. A. Newell Arber published by the British Museum (1905). 
tHere called "Karao.” 
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part of the Santal Parganas, as on the west, has an undulating surface, 
and is chiefly under cultivation. 

34. Cotton soil, a product of trap, occurs in some areas, while some 
of the rivers which rise in the hills, such as the Bansloi, cut their 
channels deep enough to expose the underlying gneiss. 

Main Central Tract. 

35. The Central tract proper is a region of plateaux and moun- 
tainous spurs which are the eastward termination of the huge Satpura- 
Vindhyan massiv which radiates from Amarkantak (see map), in the 
Central provinces, elev. 3493 ft. above sea-level. Near this point rise 
the Narbada running to the west, the Sone running north to the 
Ganges and the Mahanadi to the south and east, the last two rivers 
being for a considerable distance within our province. This elevated 
central tract has a trend somewhat north of east, and is mostly over 
1000 ft. in elevation. It ends in the Rajmahal Hills (see above). 

36. Formerly a densely forest-clad country, it is now more or less 
denuded of forest except on the broken flanks of the plateaux and 
more rugged hilly outliers, and is becoming worse every year. This 
denudation is no doubt correlated with the disastrous floods that take 
place periodically, both in the Gaya district to the north, in parts ot 
the Santal Parganas, and along the course of the Damudar in Bengal. 

37. The ttvo main plateaux, those of Ranchi and Hazaribagh, are 
each about 2000 ft. high, separated by the deep valley of the Damuda, 
and cairy, especially on the west, still higher plateaux (usually 1000 ft. 
higher), which are known as “pats” On one of these pats, on the 
borders of Ranchi and Palamau, is situated Neterhat, developed (by 
Sir E. Gait) as a readily accessible sanatorium. 

38. Towards the edges of the plateaux are very frequently ranges 
of hills or mountains, which in some cases reach the elevation of the 
pats, and the scarps usually fall away in rugged spurs and hills which 
I have termed the “ghats,” cup up by ravines and rivers, but rarely 
with the precipitous sides characteristic of the sandstones of the 
Kaimur Hills, and never with the noble scarps characteristic of the 
sandstones of the Pachmari Hills in the Central Provinces.* At the 
same time the rugged ghats form a very beautiful feature of the 
province, and are some of the best botanical ground in the area. 
With the exception of the few reserved forest areas, the tops of the 
plateaux are for the most part under cultivation, occasionally varied 
by stony hills with scrub jungle, whereas the ghats and outlying 
ranges, like the Tundi Hills, are forest- or jungle-clad. 

39. Tundi Hills and Parasnath . — Some of tne outlying spurs form 
regular hill ranges such as those already dealt with as projecting into 
the Gangetic Plain, which really belong to the Central tract One of 
these outlying ranges, the Tundi Hills, extending across the boundary 
of Manbhum and Hazaribagh, and to the east of Hazaribagh itself, 
contains the highest mountain in the province, Parasnath. The Tundi 


These sandstones belong to the Kamthi group of the Gondwanas. 
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Hills form a water-parting between the Damuda and Barakar river9 
Parasnath is well known from its being described by Hooker in the 
Himalayan journals. It has also been botanizecl by Anderson, 
Thomson, Clarke and others. Its elevation is 4430 ft. 

40. To the east of the central highlands and between it and the 
Bengal boundary is an irregular, not very wide, area of lower-lying 
ground, chiefly in Manbhum. This merges gradually into the lower 
Gangetic plain of Bengal, and is cultivated country. 

41. The Central tract may be considered to be roughly bounded 
on the south by the Bengal-Nagpur Railway, which passes up the 
valley of the Sanjai to the water-parting of that river and the Branmini 
river* and then passes into the valley of the Mahanadi. The ridge of 
high ground between the Sanjai and the Brahmini is pierced t>y a 
tunnel, and the line here practically separates the Porahat forest divi- 
sion from the Singbhum forest division. 

42. Geology of Main Central Tract. — Gneiss . — The basis of the 
Central tract geologically is the Archaean or Bengal gneiss, gneiss being 
considered now to be one of the primordial rocks of the globe, and the 
formation, as it were, of all other formations. The greater part of the 
Manbhum, southern Santal Parganas, Ranchi, Palamau and Hazaribagh 
districts show either exposures of the rock itself, or the immediate 
products of its decomposition, and, as already said, it dips under the 
alluvium of the Northern tract. It usually gives rise to a reddish stiff 
loamy soil, excellently suited to the growth of forest while kept covered, 
but bakes to a brick-like hardness in the hot season when denuded. 
This soil is sometimes of immense depth on the plateaux. The Bengal 
gneiss rarely stands out as prominent hill ranges. Parasnath, which is 
apparently of gneiss, is believed to belong to what is known as Nilgiri 
gneiss, a form distinguished petrologically by the constant presence of 
enstatite (ferrous magnesium silicate').* 

43. The Dharwars .+■ — Most of the higher hills resting on the foun* 
dations of Bengal gneiss, and the rocks forming the ghats, belong to 
the sub-metamorphic crystalline series or “Dharwars,” sometimes so 
highly metamorphosed as not to be distinguishable lithologically from 
the Archaean rocks. A direct connection can, however, often be traced 
between outcrops of highly metamorphosed Dharwars with others 
undoubtedly of sedimentary origin, leaving no doubt of their relation- 
ship. Vredenburg especially instances the belt of which the northern 
edge (a fault) extends along the south of part of Ranchi and Manbhum 
districts. The southern part of this belt consists of slates, sandstones 
and limestones, while along the northern margin these rocks become 
crystalline. 

44. Most of the forest-covered Palamau hills are of Dharwars, and 
much of the Porahat forests. They (the Dharwars) have already been 
mentioned as forming part of the Gaya and Monghyr Hills. In the 
Gidaur range they contain ferruginous schists and much slate of good 
quality which is quarried. The Rajgir Hills are mainly quartzite and 


♦Vredenburg, Summary of the Geology of India , p. 13. 
+ See also p. 14 under the Southern tract 
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slate, and very barren, not because forest will not grow on quartzite, 
but from the lack of forest conservancy and unrestricted grazing. 

45. Granites and Dome-gneiss . — Thrust up through both the 
Archaean and Dharwar rocks are frequently true granites, which in 
many cases have resisted disintegration more slowly than the surround- 
ing rocks, and assume the shape of conical or rounded hills, whence 
the term “dome gneiss” (more properly dome granite) has been given 
to the rock. The shelling off of the outer concentric layers of this rock 
renders it singularly bare of vegetation. On it species of Ficus are the 
commonest plants. The detritus at the base of these conical hills may, 
however, be well covered. Excellent examples of the “dome gneiss” 
may be seen on the Purulia-Ranchi road near Jhalda.* 

46. Mica. — When these granites are in the form of a dyke they 
frequently become pegmatitic and where such dykes traverse mica- 
schists contain workable mica, as in the well-known mica-belt along the 
Hazaribagh-Gaya ghats which extends into the Gidaur Hills. On the 
south of the Ranchi plateau, north of Bandgaon and about Muru, 
pegmatite and large mica-plates have also been observed, and may 
perhaps become workable. The large hill known as Koderma Hill in 
the Dharwar mica-belt appears to be granitic, perhaps domegneiss. It 
contains no workable mica. Mica (composed of silica, alumina, 
magnesia, iron oxides, potash) is singularly proof gainst decomposition, 
so that old waste mica-dumps of over 30 years' standing remain barren 
of all vegetation. 

47. Vindhyan series. — The Naga Untari Hills, situated in Zemin- 
daris in the extreme west of Palamau, and covered with poor forest 
from which all large timber has been removed, are noteworthy from 
their abundant crystalline limestone, especially near Bonahatpur. It 
is frequently hollowed out into caves which form a refuge for bears. 
In these hills is also Biotite gneiss and a brownish slaty-looking rock 
with a black dull fracture (lydianstone ?). These formations are 
possibly Vindhyan, like those on the opposite side of the Sone. 
Vredenberg speaks of the Vindhyan rocks spreading beneath the Sone, 
but generally overlaid by alluvium, and of volcanic rocks of the 
porcellanic group of the same formation occurring in a belt in the west 
of Gaya and Palamau about Nabinagar and Japla. 

48. Slate of Kadapahs. — Near the Mirzapur boundary in Palamau is 
found the easternmost outcrops of a large mass of slate which belongs 
to the Kadapah System (or Algonkian, post-Dharwar and pre- 
Vindhyan), the only known rocks of this system, I believe, in the 
Central tract. 

49. Gondwana rocks. — After the Cambrian (Vindhyan) period the 
Central and Southern areas remained a land area and no longer 
received any marine deposits, but fluviatile and lacustrine (besides 
volcanic deposits) are of considerable importance. The Gondwana 
system of the Rajmahal Hills has already been referred to (para. 26 
et seq n ). 

* For an excellent illustration see vol. xviil of the Memoirs of the Geological 
Survey of India . 
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50. Lower Gondwana sandstones occur in depressions in the main 
Central tract, especially along the Damuda Valley, between the Ranchi 
and Hazaribagh plateaux. Clays and carboniferous shales of this 
Damuda series may be seen where the Ranchi-Hazaribagh road crosses 
the valley (near 21st mile). The Gondwana system is well developed 
again in the parallel Barakar valley, the Giridih coal-field of 
Hazaribagh, and tilted beds of sandstone north of Bagoda as well as 
micaceous shales composing the small hills north of the Barakar 
possibly belong to it. The grits and sandstones to the south of Giridih 
are thrown into scarps and ridges formerly covered with Sal forest. 

51. In Manbhum the now dreary waste of country known as the 
Jharia coalfield is mainly Damuda sandstone, but outcrops of con- 
glomerate and black shales and also the underlying Talchir boulder 
beds occur.* This area is remarkable in the rainy season for the vast 
quantities of the American weed Hyptis suaveolens. 

52. Igneous dykes are of common occurrence in the Jharia coalfield, 
and are said to belong to the same epoch as the much vaster outpouring 
of volcanic rock which characterizes the Rajmahal Hills. 

53. A considerable area of the central Palamau plateau, extending 
from eastwards of Loharseef into Hazaribagh and westwards to 
Garhwa, is occupied by Gondwana rocks, chiefly sandstones which are 
frequently calcareous. In this area are situated the small Auranga, 
Hutar and Karanpara coalfields. Still further west in the neighbour- 
hood of the Kanhar river the flat-topped hills are capped by massive 
sandstone and laterite, the former being also perhaps of Gondwana age. 

54. J Laterite, Kankar and Regur. — Subsequent to the Gondwanas, 
and with the possible exception of some of the traps and intrusive 
granites, there appear to be no newer rocks in the Central area with 
the exception of such subaerial deposits as laterite and kankar. 

55. Laterite occurs principally as a cap to the higher plateaux or 
p ats , but is also found of fair thickness in some valleys. In most cases 
it appears (except in the Rajmahal Hills) to rest directly on gneiss or, 
as on the Neterhat plateau, a felspathic granite. It also occurs in 
considerable sheets overlying the Bengal gneiss in Eastern Manbhum. 
In such cases it may be the results of the complete decomposition of 
an original trap layer. 

56. The soil in the valleys of the Rajmahal Hills especially, but also 
in parts of Hazaribagh (e.g, between Chatra and ltkuri), Palamau 
(e.g. from Leslieganj to Banki), Singbhum (e.g. near Chaibassa), and in 
many places in other districts is a Black-cotton soil or “regur,” the 
origin of which is also sometimes ascribed to trap rocks. The species 
of the Cotton soil in this tract are largely Butea , Carissa, Zizyphus and 
Acacia arabica. 


* For a detailed account of the Manbhum coalfields, see Vredenberg, Appendix 
to the Gazetteer of Manbhum . 

fl see that I have not placed Loharsee on the map. It is situated almost in 
a line between Daltonganj and Simaria, not far west of the Palamau boundary. 
It is on the map attached to the Forest Flora of Chota Nagpur, 
tSee also paras. 74—76. 
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SOUTHERN TRACT. 

57. The Southern tract is not sharply separated from the Central,, 
but is on the whole characterized by the much more diversified topo- 
graphy, and its river system has a direct outlet on the Bay of Bengal. 
It contains a confused and broken mountain system, only a small part 
of which is in direct connection with the central tableland. From the 
sea this appears as a continuous range of hills, broken by the Mahanadi 
valley, and forming the northern end of the Eastern Ghats. The large 
rivers of the Burubulang, Baitarni, Brahmini and Mahanadi flow largely 
through country which is beautifully diversified with hills and moun- 
tains still more or less covered with forest. The Southern tract, into 
which the mountains of the Kolhan in Singbhum more naturally fall 
than into the Northern tract, is principally occupied by the Orissa 
Tributary States. Only a small fraction, therefore, of its beautiful 
forests are Government property for the permanent preservation of 
which there is any guarantee.* 

58. The generally more rugged sculpturing of the southern tractt 
has assisted Nature in resisting to a greater degree than in the Northern 
and Central tracts the destructive influence of man. On the east, it is- 
true, there is a belt of flat open country more or less parallel to the 
coast and running back for a considerable distance up the broad valley 
of the Mahanadi, but even this belt is not homogeneous. On the coast 
itself there are stretches of sand and sand-hills alternating with deltaic 
and tidal mud with mangrove swamps. Both these tracts have a flora 
distinct from the interior. Behind this coastal belt is an area of culti- 
vated alluvial and lateritic formations up to 50 miles in width near 
Cuttack and Balasore, but narrowed on the north by the outlying hills 
of Nilgiri and Mayurbhanj and again on the south by isolated rocky 
hills and tracts of scrub on a laterite formation. On the extreme south 
the boundary hills between our province and Madras meet the Chilka 
Lake, a large area of shallow water, separated only by sand-hills from 
the sea, and more or less fresh or brackish according to season.* 

59. Archxan Rocks . — As indicated above, it is difficult, except for 
an expert geologist, and with much study in the field, to discriminate 
between the highly metamorphosed rocks and schistose forms of the 
Archaean gneiss. Generally speaking, this last is far less in evidence 
in the Southern tract than in the Central. From a forest and botanical 
point of view the matter is not of much importance, as the soils yielded 
and the floristic formations are identical. 

60. As Dharwar rocks are said to be absent from the hilly region of 
Orissa between the Godavari and Mahanadi, the quartzites and gneisses 
of the hills in the Mals of Puri presumably belong to the Bengal or 
Nilghiri gneiss. On the Khandobolo mountain (3000 ft.) quartz-mica 


* The Political Agent, Mr. Cobden Ramsay, has, however, done a great deal in 
the direction of persuading the Chiefs of the States to protect their forest property. 

+ For an excellent account of the rugged and picturesque scenery of the Tribu- 
tary states of Orissa, see Cobden Ramsay in the Gazetteer of the States. 

t For an account of the fauna of an island in the Chilka Lake and a list of its 
plants, see Memoirs of the Asiatic Society of Bengal , vol. vii, No. 4. 
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schist and micaceous quartzites are common, and most of these rocks 
closely resemble those of the Dharwars. Other hills, such as those of 
the Manibandh forest, contain massive quartz rocks with some laterite, 
and this forest contains a curious mixture of Sal with fleshy Euphorbias 
and Randia malabarica, the last a shrub more especially characteristic 
of the sandstones. In the Arang block the road was cut along the steep 
hillside through a dark, excessively hard quartzite ,* very unlike an 
archsean gneiss. The other large full ranges of the feudatory states 
south of the Mahanadi have not been examined by me, but the low- 
lying country in Khandpara and Daspalla is either gneiss or granite 
with laterite. The high plateaux of Kalahandi and the Gandamardan 
range, on the borders of Borosambar and Patna (state), are said also to 
consist of gneiss with laterite caps. North of the Mahanadi there is 
much gneiss and granite which in going from Cuttack to Angul appears 
to begin in Dhenkenal, about 6 miles west from Bongarsingh, and 
except where interrupted by the formation subsequently referred to, is 
found right up to Sambalpur. All the hills of the Hathibari range 
consist of gneisses, including quartz schists and quartz rock, which 
appear to me to be of the Dharwar formation. On the granites the soil 
is sometimes cotton soil or kunker. Exposures of archaean gneiss are 
frequent towards the boundary of the Southern area in Singbhum, 
Saraikhela and Gangpur. The surface soil is frequently cotton soil. 

61. Dharwars of Southern tract . — The Dharwars form magnificent 
hill ranges in Singbhum, Bonai, Keonjliur and Mayurbhanj, and to a 
less extent in Gangpur. Some of the quartz- and mica-schists of 
Chichamura forest, quartz-schists in the Jhargati-Gharpati forest, and 
almost certainly the shale and phyllite-looking rocks in the Jhargati 
forest (all in the Sambalpur forest range) and similar rocks in parts of 
the Hathibari range and in the Angul forests appear to me to belong 
to the Dharwars. Tliey probably form most of the mountains of 
Angul. Typically they consist of shales and phyllites with quartz 
veins, siliceous clay slates, quartzites or hard sandstones, and especially 
mica- and haematite-schists. Haematite and other iron schists are very 
widespread. Whole hill ranges, e. g. the Lokudburu range in Porahat 
and the Ghatkori hills in Saranda (Singbhum), are more or less com- 
posed of them and yield a very valuable ore, now largely worked. 

62. The clay-schists are usually interbedded with quartz laminae. 
On weathering the latter break up into innumerable quartz stones 
which sometimes conceal the fact that the subsoil is argillaceous. The 
clays derived from these schists are usually very impermeable after the 
heavy rains of the monsoon, and are baked a stony hardness in the hot 
season. They support a hill-type Sal often characterized by the 
presence of Gardenia , and when once disforested are very barren and 
difficult to restore. 

63. Sal on the Iron Schists . — The forest growth on the iron schists 
is better, the roots being better able to penetrate the numerous clefts 
and fissures which are characteristic of these rocks, and some of the 
finest Sal is found in the valleys on the detritus of haematite-schist hills, 


Probably Khondalite. 
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while on no other formation does the large Sal ascend so high on the 
hill-sides. 

64. In Kundrugutu and some other places magnesian schists (patra- 
diri, X,) are found which are worked by the Kols into ornaments. 

65. Trap dykes in the Dharwars.— Trap dykes are very common, 
and at least one hill, the Kita-buru in the Saitba forest, is composed of 
serpentine. In this forest chromite is being worked. The Kata-bum 
is strongly magnetic and clothed mainly with grass and Phoenix acaulis . 
The highest hill of the Dalma range (in Porahat, close to boundary of 
Central and Southern areas) contains numerous trap intrusions, and is 
also capped with trap. Crystalline limestones of good quality are found 
in several places with the Dharwars, the best known deposit being at 
Bisra in Gangpur. In Gangpur also are considerable deposits of 
manganese, an ore very characteristic of this system in the Central 
Provinces. 

66. The Kadapahs of Southern tract.— The Kadapahs is a formation 
closely resembling the Gondwanas and Vindhyans in many respects, 
but is older. It chiefly is composed of sandstones, but also very 
commonly limestones and shales. Extensive outcrops of limestone such 
as are met with in the neighbouring districts of Bilaspur and Raipur 
where the formation is better represented are not, I believe, met with 
in our area though the Gazetteer speaks of limestone of this formation 
at Padampur.* The sandstones, as in so many other cases, are chiefly 
found forming cliffs and scarps. They may be observed in the town 
of Sambalpur (the circuit-house is built of them), where they are cover- 
ed with Oldcnlandia Heynii in the rains, and they extend west of that 

, town to the boundary. They arc also found south of the Mahanadi all 
over the Boropahar forest range, which extends south nearly to Pahar- 
sigida. This range consists of grits, sandstones and shales, but with 
granitic intrusions. The sandstones overlie the shales, as can be well 
seen in the exposures along the Bargat nala. They are very hard, 
almost quartzites, and the greater part of the hills consists of mem. 

67. Between Atnbakhama and Santra the path first crosses these 
hard sandstones, which are almost bare of growth, and then passes 
over a ridge of massive shales which continue down the opposite slope 
to Mundkate and Santra villages. Between Lakhampur and Lohara- 
behra there is a very striking escarpment of the same sandstones, poorly 
stocked as usual above, but with a narrow belt of good sal at its foot. 
At Lohara-behra blocks of haematite occur scattered on the surface 
(cp. below, sandstones at Tikapara in Angul). Here both shales and 
sandstones are exposed, but the most remarkable exposure of the shales 
is north of Ramadaga, not far from the Mahanadi. With grazing the 
more flat-bedded shales become singularly bare of ail vegetation, and 
the surface shows curious dendritic markmgs.f 


* Padampur is a town in Borosambar, but the Padampur referred to may be 
the zemindari of that name situated on our border, but just within the Central 
Provinces. I have not visited either jslace. 

+ 1 regret that I had no opportunity of getting specimens. They reminded 
one of fossil corallines. 
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68. All these Kadapah rocks grow somewhat poor forest, which is 
very poor indeed or the rock is quite bare where the lamination is 
parallel to the surface. The worst are the shales. Characteristic of 
the grits and hard sandstone are Acacia Donaldi * Bridelia Hamilto - 
niana, and to a less extent, and usually near ravines, Atalanta mono - 
phylla and Walsura piscidia. Bamboo, Cleistanthus collinus . Satin- 
wood, Albizzia odoratissima and Bija also occur. The most noticeable 
grass is the pest Aristida setacea. On the shales are found Strychnos 
potatorum and poor mixed forest. Sal only occurs on the alluvium 
near the rivers, and neither formation produces good Sal except when 
detrital. 

69. Gondwanas in the Southern tract.f — South of Angul a range of 
hills in the north of Narsingpur show large outcrops of hard shale 
and sandstone. These appear to be continuous with sandstones about 
Tikapara on the Mahanadi (in Angul), and blocks of haematite were 
found at the base of the large Tikapara Hill, which has red (apparently 
sandstone) rocks on the cliffs near its summit (much hung with bees* 
nests). A pink sandstone was also found in the Tainsi forest in Angul. 
I would assign the above rocks of Narsingpur and Angul to the same 
formation as those in Sambalpur but that there appears no record of 
Kadapahs in this region, and they are possibly Gondwanas. In the 
sandstone between Purnakot and Tikapara there are trap dykes. 

70. Gondwana rocks occur of considerable extent in the Southern 
tract, and there is here a new group known as the Athgarh sandstones, 
said to be near the top ( i.e ., in the Upper Gondwanas). These rocks, 
again, are principally sandstones (the Bhubaneswar, Konarak and Puri 
temples are built of them, and the Khandagiri caves cut out from 
them), but conglomerates and some shale-beds also occur. They occur 
all over the north of Puri district, and extend into Cuttack and Athgarh. 
The Rampur forest shows outcrops covered with thin laterite, the 
Chandka torest mostly grows on them with a little laterite on some of 
the scarps. The Hendesal forest has sandstone hills with a large laterite 
plain to the east, while the Barapita and Tirkai blocks are sandstone 
and conglomerate. There is much Xylia in some of these blocks, and 


♦It was found on identical formations in the Central Provinces, vide List of 
Trees , Shrubs , etc., of the Southern Circle, C.P., p. xv. 

+ The following table (from Duncan and Vredenberg) will make the succession 
of the Gondwana strata in our area clearer: 

Rajmahal Hills. 

Son-Narbada outcrops. 

Athgarh sandstones, at head of Mahanadi delta. 

Kamthi, outliers only in Damuda Valley. Dubrajpur sandstones. 
Panchet beds at Raniganj (in Burdwan, just outside our area 
on Damuda). 

I Raniganj. 

Damuda | Ironstone shales. 

I Barakar. 

Kaharbari (Giridih coalfield). 

Talchir. 

The Lower Gondwana are supposed to be on about the horizon of the Permian, 
the Mahadeva of the Trias ana the Upper of the Jurassic. 


Upper 

Middle or 
Mahadeva 

Lower 
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introduced Teak is growing better on the sandstone (in Chandka) than 
on the laterite (in Khurda, further south). 

71. Other Gondwana rocks, again chiefly sandstones which are often 
ferruginous, form hills in Rairahkol. These are said to be of the 
Mahadeva (Middle Gondwana group). The Kuhuri hill (Boita Mundiar) 
in Puri belongs to this group, and a section is well seen close to the 
town of Rampur (Rairakhol), where the river cuts through the strata, 
but here it is perhaps the Talchir boulder bed which is exposed, as it 
contains large boulders characteristic of that group. The Takhirs, as 
the name implies, is well represented in the small Talchir state, and 
the area known as the Talchir coalfield is said to extend about 70 miles 
from Rairakhol to Khadak prasad on the Brahmini River. The Talchirs, 
according to geologists, underlie the actual coal-bearing (Damuda) 
strata which do not appear so well represented. Besides sandstones they 
contain also fine-grained greenish-grey arenaceous shales. The flag- 
stones of the PAV.D. bungalow at Nakchi in Athmailik appear to have 
come from these beds. 

72. In the south of Gangpur are coal-bearing sandstones of the 
Damudas which are continued into the north of Sambalpur (e.g. at 
Rajpur). Both Takhirs and Damudas (Barakar beds) have been found 
at Rampur on the lb not very far from some of the northern forests 
of the Sambalpur division, and the Talchirs are said to be prolonged 
south-east to the Brahmini River in Rairakhol.* If this were so, there 
would thus be a continuous series of Gondwana rocks from Gangpur 
to Puri and Angul (see below). But I am doubtful of such a connection 
unless it curves round through Bam?fe, as such a line would pass through 
several forest blocks of the Sambalpur and Hathibari ranges (Chicha- 
mura, Jhargati, Gharpati, Sangramul, etc.), in none of which have such 
rocks been noted (cp. p. 14). 

73. Forming perhaps part of the above Rairakhol-Talchir area 
there are outcrops of pink sandstone in the north of Angul which are 
probably continued into the south of Bamra. They occupy the east 
of the Durgapur forest block, and are associated with a little laterite. 
The western part of the same block is granite or gneiss, and the sur- 
face is often covered with rounded quartz stones. In this forest the 
sandstones show Sal growth, whereas the western parts are mixed forest. 

74. Laterite . — Laterite is said to occur at many horizons, being a 
superficial alteration of rocks under certain meteorological conditions. 
It thus sometimes assists in locating stratigraphical breaks in the absence 
of an unconformity. But most of the laterite is probably recent and 
still in course of formation. On the Neterhat plateau (Central tract) 
it is very free from silica, and contains a large excess of alumina and 
becomes Bauxite . It occurs largely in the Southern tract, chiefly cap- 
ping hills and plateaux, but in Singbhum there is a thick deposit along 
some of the Saranda valleys of the amygdaloid type. Laterite occupies 
large areas about Khurda, and on it is situated the Jaimangal and other 
small forests. It extends interruptedly to Cuttack and into Athgarh 


* Gazetteer of Sambalpur , p. 7. The authority for the statement appears to 
be derived from Ball, Records Geol. Surv ., India, vol. x. 

B.O. V, 1—2 
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and Dhenkenal, and north of Cuttack between Kapilas and Bysee, 
and at intervals to Bhadrak and Balasore. Many of the railway stations 
along the East Coast Railway in Orissa are built of it. The Balasore 
laterite is more gravelly than that further south, and is apparently 
detrital. South or Khurda it extends to Tangi, though the hills are of 

f neiss. It is less common in other districts of the Southern tract. In the 
<amal Junan block (Sambalpur range) it forms scarps and ridges well 
stocked with Cleistanthus , Bija and Sal, and it frequently caps the 
plateaux in Kalahandi, Patna and Borosambar. 

75. It may be noted that laterite, when capping or mixed with other 
soils, usually has a distinctly good influence on forest growth, but 
where laterite and other formations run side by side (as in the case 
of the Athgarh sandstone) it is not possible to find any particular species 
occurring on one and not on the other. 

76. Kunkcr is apparently a recent formation, often found in the 
older alluvium, but especially in the Southern area on igneous and 
gneissic rocks, of which it appears to be a product of the decomposition 
of the felspars under the influence of extremes of climate and defective 
drainage or at least, as near nalas, where there is an excess of water. 
Kunker soils in the forests are for some reason or other very poorly 
stocked. This effect may be purely mechanical ; the kunker is partly 
dissolved in the rains and forms a cement between the particles of soil 
in the dry weather. Soymida and I sell annum ( Pollinidium angusti- 
folium) are frequent species on kunker soils. Cotton soil (regur) is 
widespread in the Southern tract, characteristic species are given on p 62. 

77. Principal Formations.* 


Approximate Geological Age. 
Recent . . — 


Pleistocene . — 

Tertiary . Pliocene . 

Secondary or Cretaceous 
Mezozoic 

Jurassic . 
Triassic . 

Primary or Permian 

Palaeozoic 

Carboniferous 
Devonian 
Cambrian 
Azoic . . Algonkian 

Huronian 
Archaean 


Formations represented. 
Newer Alluvium. 

Laterite (but see para. 74). 
Regur, Kunker, etc. 

Older Alluvium. 

Siwalik. 


Upper Gondwana: Rajmahal Traps, 
etc. 

Middle Gondwana (see also note on 

p. 16). 

Lower Gondwana: Damuda, Talchir. 


Vindhyan (but azoic in our area). 
Kadapah. 

Dharwar. 

Fundamental Gneiss. 


From Geikie, Textbook of Geology , p. 679, Third Ed., and Vredenberg, Summary 
of the Geology of India . 
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CHAPTER III. 

CLIMATE. 


General: 78 — 80; Seasons, 81; Rainfall, 82; Rainfall of Central tract, 83; Rain- 
fall of Southern tract, 84 ; Average number of rainy days, 85, 86 ; Relative 
humidity, 87 ; Vapour tension, 88 ; Cloud, 89 ; Mean maximum temperature, 
90; Mean minimum temperature, 91 ; Range of temperature, 92; Frost, 93 — 95. 

78. Meteorological stations in India* have to be placed where there 
already exists an agency capable of taking the instrumental readings — 
that is, mainly, in the towns. They are not, therefore, well adapted, 
except in a very general way, for botanical purposes. None exists on 
the jungle-covered hills or at the tops of the mountains, nor are there 
paired stations inside and outside the forests. More may one day be 
done in this way with the aid of the Forest Department, but so far the 
establishment has been insufficient for the purpose. Even the existing 
data from towns are not always available in the best form for our 
purposes. Published results are nearly always means, but it is extremes 
that often have the largest bearing on vegetation, and such extremes, 
although not supported by figures, have to be referred to in the section 
on the character of the flora. Among such extremes may be men- 
tioned years of extreme drought. Such droughts will kill large trees 
of some species, and the effects are not confined to the year of the 
drought, but, on account possibly of the death of the roots, will con- 
tinue to show for two to three years. Means of temperature again do 
not show that several districts, especially those in the north of our 
area, and more rarely most districts of the Central tract, are subject 
to cold-weather frosts. Allied to climate in its effects are the hot- 
weather jungle fires, which have a very important bearing on the 
survival of species, so much so that their absence or frequency may 
entirely alter the character of a forest. 

79. RainfalLf — The attached rainfall map shows in blue approxi- 


•The following (taken from Met. Memoirs , 1904) are the dates of establishment 
of some of the meteorological stations and their elevation (elev. of barometer 
cistern) above mean sea -level. Where two elevations are given, this is due to 
change in position. 


Station. 

Patna 

Gaya 

Purneah 

Darbhanga 

Sambalpur 

Chaibassa 


Date. 

Elevation 

(feet). 

Station. 

Date. 

1867 

170, 183 

. Ranchi 

. 1883 

1869 

375 

. Ha zariba gh 

. 1867 

1874 

125 

Balasore 

. 1883 

1875 

166 

. False Point 

. 1865 

1875 

474, 486 

Cuttack 

. 1867 

1883 

760 




Elevation 

(feet). 

2128 

1996, 2007, etc. 
56, 48, etc. 
15, 21, etc. 

80 


Other stations (without barometers?) not recorded, or stations established since 
1903. 


+ The rainfall figures in the tables have been taken from the Monthly Rainfall 
of India , 1922, published by the Provincial Governments, and issued by the 
Meteorological Department, 1922 (kindly lent by the High Commissioner for 
India). The normals are calculated up to 1918 inclusive only. District averages 
are based on more stations than are reproduced by me, and do not therefore 
always correspond with the average of my figures tor stations. Figures are not 
exactly comparable, records at the different stations being for different number 
of years. 
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mately those regions where the rainfall is over 60". The area so 
coloured to the north-west, along the Sameshwar Hills, in close vicinity 
to the Himalayas, will be seen in the chapter on the composition of the 
flora to have a special, chiefly sub-Himalayan facies, akin to that of 
the adjacent Nepal Mountains. This also applies to the north-east 
area, but that the latter lacks the special sandstone plants and more 
resembles the northern Bengal flora. A small portion of the north- 
eastern Santal Parganas, including the east of the Rajmahal Hills, 
properly belongs in climate to the north-east tract of the Northern area, 
although for convenience the whole Santal Parganas district is included 
in the Central area. The greater rainfall and relative humidity of 
parts of the Rajmahal Hills ^accounts for the presence of Siphonodon 
and a few other Himalayan species found nownere else in the Central 
tract. 

80. The Southern tract will be seen to have the greatest area with 
a rainfall of 60" and over. In addition to the area coloured blue, parts 
of the Angul forests, Dasnalla and Baud, have probably a rainfall of 
60" and a greater relative humidity than that shown for Angul station, 
and nearly the whole of the remainder of the Southern area with the 
exception of the Keonjhur plateau and perhaps the Sonpur-Patna belt 
has a rainfall of 52 — 58". But not only is the rainfall and relative 
humidity high, but the mean minimum temperature is over 70°, and 
there is (with the few exceptions mentioned in para. 94) a complete 
absence of frost. The flora has, therefore, an abundance of species 
characteristic of warm humid climates, many of them common to 
Chittagong and Burmah. The high winter temperature probably 
accounts for the natural Teak in Kalahandi, and it may once have 
spread into the south of Puri, where planted Teak is doing well. The 
Sonpur-Patna belt, including part of Sambalpur and perhaps Kalahandi, 
has a more continental climate than the rest of the Southern tract, 
and many of the distinctive Southern tract plants disappear. The 
relative humidity is lower and the range of temperature in Sambalpur, 
although frost is absent, is greater than that of any other district except- 
ing perhaps Gaya and Palamau. 

81. The climate is of the monsoon type, and is characterized through- 
out the province by a dry and comparatively cool season from the 
middle of October to the middle of February, a dry and hot season 
from the middle of February to usually some time in May or June, 
and a warm wet season from June or July to September. The rainfall* 
is derived mainly from the Bay current of tne monsoon, which in 
the north becomes deflected by the Himalayas and sweeps up the 
Gangetic plain, or further south is precipitated by the mountains of 
the Central tract, or those of Orissa, and thus the actual rainfall varies 
to a considerable degree according to the position of any place relative 
to the mountain masses and its proximity to the Bay. On this account 
there is a relatively wet belt along our eastern boundary, and on 
account of proximity to the Himalayas there is a second belt close to 

* The small scale map (!"=64 miles) attached shows inches of rainfall (in bold 
figures) without fractions, the recording station, where named, being shown by 
a small circle. 7 
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the northern boundary which as it recedes from the Bay becomes less 
and less marked, whereas where the two belts intersect, t.e. in Purneah, 
there is the heaviest rainfall of the province, attaining an average of 
82" at Kaliaganj, which comes very much under the influence of the 
Himalaya. In this northern belt the fall rapidly slackens towards 
Darbbanga and Muzaffarpur, but again increases with proximity to the 
mountains in the north of Champaran. Owing to moist winds direct 
from the Bay becoming intercepted by the mountains of the south 
there is a large area of heavy ram also in the Southern tract, and pro- 
bably the next highest rainfall to Purneah, or perhaps even higher, is 
that of the Simlipahar Mountains in Mayurbhanj, which attain 3550 ft 
at Meghasani. There is, however, no meteorological station either here 
or on Parasnath, the highest mountain in the province, or indeed on 
the tops of any of the hill ranges. Wc know, however, that the fall 
in Mayurbhanj at Baripada, some 27 miles to east by north of Megha- 
sani, reaches 62’8" which is as much as Purneah town (61 *7") 40 miles 
south of the foothills of Nepal. 

82. The rainfall in the northern area shows a fairly regularly graded 
distribution, as may be seen from the following table, in wnich the 
districts are enumerated from west to east, and the recording stations 
in each district from north to south. 


(1) Rainfall of Northern Tract. 

(a) North of Ganges. 

Muzaffarpur. Darbhanga Bhagalpur Purneah. 


Bagaha 

62*5 

Sitamarhi 

50*1 

Madhubani 50-9 

Supaul 

52*9 Kaliaganj 82*3 

Bettiah 

54*6 

Muzaffarpur 48 0 

Darbhanga 49*7 

Madhe- 

Araria 70*2 

Motihari 

52*7 

Hajipur 

45-2 

Samastipur 48-6 

pura 

52*5 Kisanganj 79*6 

Barharwa 

48-2 





Purneah 61*7 

Si wan 

46-6 






Chapra 

41 6 






District ( 

53*2 ] 


46-4 

51-2 


52*3 67*9 

average t 

44-4 ) 









(b) South of Ganges. 



Shahabad 

Patna and 

Gaya. 

Monghyr. 

Bhagalpur. Santal Parganas. 

Buxar 

40*7 

Patna 

46-7 

Monghyr 48-4 

Bhagalpur 47*0 Rajmahal 53*4 

Arrah 

43-7 

Barh 

43-0 

Jamui 45*4 

Bhanka 

47*9 

Bhabua 

42-4 

Bihar 

43*5 

Sheikhpura 42*2 



Sasaram 

44*3 

Cava 

4S-7 

Gidhaur 45*1 




— 

Nawada 

42*5 




District 

) 41-9 


( 43 0 

\ 47-8 


47*6 

average 



\ 42*6 

) 




It will be seen that the rainfall increases from west to east except, 
in Champaran, where the recording stations are affected by the nearer 
approach of the hills. 

In the Central tract also there is a general average decrease of 
the rainfall from east to west, but here, as might be expected from 
the topography, the rule is subject to more exceptions. Not only 
do places in the lee of hill ranges show a considerable decrease of rain, 
e.g. Godda on the west of the Rajmahal range is only 49" compared 
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with Pakaur at the eastern foot 60", but the extreme western regions 
come under the influence of the vast elevated tract of the Vindhyan- 
Mahadeva mountains, which about Amarkantak* form an axis of 
minimum pressure towards which the two branches of the monsoon 
converge from the opposite coasts.f Here, therefore, in the extreme 
western hills of Palamau, Ranchi and Gangpur there is again a large 
increase of precipitation, very imperfectly shown by the figures 
available. 


(2) Rainfall of Central Tract. 


(a) Northern Districts . 


Palamau. Hazaribagh. Santal Parganas. 


Hussainabad 

. 43-6 . 

Chatra 

. 49-5 . 

Godda 

. 47-3 

Garwa 

. 46-2 . 

, Giridih 

. 49-6 . 

Pakaur 

. 601 

Daltonganj 

. 43-7 . 

, Hazaribagh 

. 521 . 

Dumka 

. 56-6 




Madhupur 

. 49-9 

District 1 

44-9 


50-4 


541 

average ) 




(b) Southern Districts. 


Western States. Ranchi. 


Sirguja 

Jasnpur 

. 64*4 . Lohardaga 

. 50*7 . 

. 63*8 . Ranchi 

. 53*9 . 

Gangpur 

. 60*5 . Silli 

. 50*6 . 


Chainpur 

. 53*0 . 


Tamar 

. 50*4 . 


Palkot 

. 60 0 . 



55-3 


District > 
average > 


Singbhum. Manbhum. 


Chakradapur 52*5 . Gobindpur . 53-4 

Ghatsila . 57-9 . Jhalda . 54*4 

Chaibassa . 53-2 . Purulia . 54*1 


55*9 49-8 


The elevation of Bisrampur, the capital of Sirjuga, is 1953 ft. ; of 
Jashpurnagar 2576 ft. Both these states are now transferred to the 
Central Provinces. The rainfall of Neterhat will probably approach 
that of these two places or exceed them. Palkot is on the Ranchi 
plateau on the west and close to windward of the Jashpurnagar pats. 
Gangpur and the Kolhan portion of Singbhum fall better into the 
Southern tract. 

84. The Southern tract, by reason perhaps of its greater hilliness, 
more forest, and especially by being more directly influenced by the 
Bay winds, is on tne whole more rainy than the other two tracts. 
By reason of the great irregularity of the arrangement into states or 
districts, it is not possible to arrange the districts into east and west 
series, and here again, while recording stations occur on the low 
ground along the coast, there are none on the inner hills except that 
of Pal Lahara. 


(3) Rainfall of Southern Tract. 

(a) Western Districts . — Sambalpur 61*9; Bamra — Deogarh 67; Rairakhol — Rampur 
60*2; Sonepur 51-0; Patna — Bolangir 520; Baud 52*6; Kalahandi — Bhawani- 
patna 58*1. 


♦The position of Amarkantak has been shown on the maps attached, 
t Cp. Blandford, Met. Memoirs, vol. iii, part 3. 
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(b) Central Districts . — Singbhum (Kolhan) — Goilkera 57 0 ; Monaharpur 62-7 
(both on the railway) ; Anandpur 54*2 ; Bonai — Bonaigarh 63-7 ; Keonjhar 47-1 ; 
Pal Lahara 67*2 ; Talcher 52*3 ; Dhenkenal 58*0 ; Athmallik 54-2 ; Angul — Angul 
48-8 ; Tikapara 53*1 ; Hindol 56*1; Daspalla — Kunjabon 53-2; Narsingpur 48*7; 
Athgarh 54-1; Nayagarh 56*0; Mayurbhanj — Baripada 62-8. 

(c) Coastal Districts . — Balasore — Balasore 63-5 ; Bhadrak 60-3 ; Cuttack — Jajpur 
601; Cuttack 60-8; Hukitola (False Point) 64-9, Kendrapara 59-8 ; Nilgiri 67*7; 
Puri— Puri 53*6, Khurda 59-2. 


85. Average Number of Rainy Days * 


Bagaha 


a 

C3 

H—i 

2 

tfci 

1 

•— Mar. 

— Apri 

£ 

4 

V 

C 

£ 

10 

£ 

15 

jJo 

< 

14 

^ Sept 

£ 

c 

3 

i 

0 

u 

& 

1 

1 

62 

Bettiah 


1 

1 

1 

1 

4 

9 

13 

13 

9 

2 

0 

0 

55 

Sitamarhi 


1 

1 

1 

2 

5 

9 

12 

12 

8 

3 

0 

0 

54 

Muzaffarpur 


1 

1 

1 

1 

4 

8 

14 

13 

9 

3 

0 

0 

56 

Darbhanga 


1 

1 

1 

1 

4 

8 

14 

14 

9 

3 

0 

0 

58 

Supaul 

Kaliaganj 


1 

1 

1 

I 

5 

9 

15 

14 

10 

3 

0 

0 

61 


1 

1 

1 

3 

7 

14 

18 

17 

12 

3 

0 

0 

79 

Purneah 


1 

i 

1 

2 

5 

11 

17 

17 

11 

3 

0 

0 

70 

Buxar 


2 

1 

i 

0 

2 

8 

14 

13 

9 

3 

0 

0 

55 

Sasaram 


1 

1 

1 

1 

2 

' 8 

14 

14 

10 

3 

0 

0 

55 

Patna 


1 

1 

l 

1 

3 

8 

14 

13 

9 

3 

0 

0 

55 

Gaya 


1 

1 

1 

1 

2 

8 

16 

14 

9 

3 

0 

0 

57 

Monghyr 


1 

2 

1 

1 

3 

8 

17 

14 

10 

3 

0 

0 

60 

Gidhaur 


1 

1 

1 

2 

2 

8 

15 

15 

11 

3 

0 

0 

60 

Bhagalpur 

Rajmahal 


1 

1 

1 

2 

4 

10 

15 

13 

9 

3 

0 

0 

61 


1 

l 

1 

2 

5 

11 

15 

14 

11 

3 

0 

0 

64 

Daltonganj . 


2 

1 

2 

1 

2 

8 

16 

16 

10 

3 

0 

0 

63 

Giridih 


1 

2 

1 

1 

4 

12 

19 

17 

13 

4 

0 

0 

75 

Hazaribagh 


1 

2 

2 

1 

4 

11 

19 

18 

12 

4 

0 

0 

76 

Godda 


1 

1 

1 

1 

5 

11 

16 

15 

11 

4 

0 

0 

66 

Dumka 


1 

2 

l 

2 

5 

12 

19 

18 

13 

5 

0 

0 

79 

Sargujah 


2 

l 

1 

0 

1 

9 

20 

19 

9 

3 

1 

0 

69 

Gangpur 

Ranchi 


1 

1 

2 

1 

2 

10 

19 

18 

10 

3 

1 

1 

70 


1 

2 

3 

2 

5 

12 

19 

18 

14 

4 

0 

0 

80 

Chakradapur 


1 

l 

1 

2 

6 

12 

16 

17 

12 

4 

1 

0 

74 

Chaibassa 


1 

2 

2 

2 

6 

11 

17 

17 

12 

4 

1 

1 

75 

Purulia 


1 

2 

rk 

& 

2 

5 

12 

17 

16 

12 

4 

1 

0 

76 

Samba lpur . 


1 

1 

2 

1 

3 

10 

19 

17 

12 

4 

1 

0 

72 

Monaharpur 


0 

1 

0 

3 

3 

11 

18 

19 

6 

2 

0 

0 

65 

Pal Lahara . 


0 

1 

1 

3 

5 

11 

18 

18 

12 

5 

1 

0 

77 

Angul 


0 

1 

2 

2 

4 

11 

15 

14 

12 

5 

2 

1 

70 

Baripada 


1 

2 

2 

4 

7 

13 

17 

16 

13 

6 

1 

0 

81 

Balasore 


1 

2 

3 

4 

8 

11 

15 

16 

14 

6 

1 

0 

81 

Cuttack 


1 

1 

2 

2 

5 

11 

16 

16 

13 

6 

2 

1 

76 

False Point . 


1 

1 

1 

2 

4 

9 

15 

16 

13 

8 

2 

1 

74 

Puri 


0 

1 

1 

1 

3 

8 

12 

13 

12 

8 

2 

1 

63 


♦From the Meteorological Memoirs , 1904. 
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A rainy day is a day in which *1" rain or more is recorded. It will 
be seen that the number of rainy days is not proportional to the rain- 
fall. This is partly, but by no means entirely, due to the figures being 
less recent. As the figures are to the nearest whole number, the average 
of the year does not always agree with total of the monthly normals. 

The above figures of rainfall and its distribution sufficiently show 
that every part of the province is well adapted to the growth of forest, 
though not forest of the most luxuriant type. 


86. The total normal number of 
brought up to the year 1910* for a 
below. The figures per month are 



Normal 

Rainfall. 

Rainy 

Days. 

Motihari 

. 55*57 

59 

Chapra . 

. 42 30 

52 

Muzaffarpur 

. 49-55 

56 

Pusa 

. 4913 

55 

Darbhanga 

. 51-09 

59 

Purneah . 

. 61*72 

70 

Buxar 

. 4109 

53 

Arrah 

. 44 95 

55 

Dehri 

. 42 01 

54 

Patna 

. 47-98 

56 

Gaya 

. 46 48 

58 

Monghyr 

. 50-99 

52 

Bhagalpur 

. 49-24 

60 


rainy days and the normal rainfall 
smaller number of stations is given 
not available. 



Normal 

Rainfall. 

Rainy 

Days. 

Daltonganj 

4191 

62 

Hazaribagh 

52-59 

75 

Dumka . 

5621 

78 

Ranchi 

56-20 

80 

Chaibassa 

5211 

75 

Purulia . 

52-51 

76 

Sambalpur 

64-74 

75 

Angul 

47-04 

72 

Balasore 

6209 

77 

Cuttack . 

5930 

74 

False Point 

62-92 

72 

Puri 

54 00 

60 


87. Relative humidity . — The principal rain falls, as stated above, 
from June to September, but there are occasional showers towards end 
of December or beginning of January, and frequently heavy thunder 
showers in May, which tend considerably to raise the relative humidity 
of those months. In the months following on the cessation of the 
rainy season there are great differences between the temperatures and 
relative humidity of day and night, and very heavy dews occur which 
are of importance to the cold weather annuals. 

In the following table the relative humidity is given in the same 
order as the rainfall for each month of the year. The recording 
stations are fewer. 


♦ Calculated from (Government of India) Indian Weather Review , Annual Sum- 
mary with figures of departures from normal, 1918. The normals are, however, 
only based on records available up to 1910 inclusive . The normal rainfall up to 
that date is therefore also given, and differs somewhat from figures in previous 
paragraph. The records of a few stations not available in 1904 have been added. 
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Relative Humidity. 



c 

a 

4 

Lb 

(H 

S- 

< 

£ 

June 

£ 

Aug. 

Sept. 

& 

> 


$ 

>* 

(Gorakhpur* . 

. 82 

72 

57 

53 

63 

78 

87 

88 

84 

a 

76 

81 

75 

Darbhanga . 

. 88 

79 

63 

65 

72 

83 

88 

89 

87 

83 

83 

87 

81 

Purneah 

. 91 

84 

68 

68 

77 

87 

90 

91 

90 

88 

89 

91 

85 

Buxar . 

. 74 

66 

49 

42 

52 

71 

84 

88 

84 

72 

67 

71 

68 

Patna 

. 78 

69 

52 

51 

64 

77 

86 

87 

83 

74 

71 

75 

72 

Gaya 

. 75 

69 

55 

51 

58 

73 

83 

86 

82 

73 

71 

72 

71 

Daltonganj . 

. 81 

75 

58 

46 

48 

66 

83 

86 

84 

80 

79 

81 

72 

Dumka 

. 75 

65 

50 

52 

67 

80 

87 

88 

85 

78 

74 

73 

73 

.Ranchi . 

. 65 

60 

45 

42 

51 

72 

88 

89 

84 

70 

63 

64 

66 

Chaibassa 

. 78 

72 

61 

57 

64 

74 

86 

87 

86 

80 

78 

79 

75 

Purulia 

. 73 

65 

55 

54 

66 

79 

88 

90 

88 

78 

70 

69 

73 

Sambalpur 

. 73 

66 

55 

50 

50 

69 

85 

85 

82 

77 

74 

74 

70 

Angul . 

. 80 

76 

67 

67 

67 

78 

85 

86 

86 

79 

73 

79 

77 

Balasore 

. 81 

77 

77 

75 

75 

81 

86 

87 

87 

83 

80 

78 

81 

Cuttack 

. 81 

80 

78 

74 

73 

78 

82 

83 

83 

80 

78 

77 

79 

False Point . 

. 88 

86 

85 

82 

82 

83 

87 

87 

85 

84 

82 

84 

85 

Puri 

. 82 

81 

84 

85 

85 

85 

86 

86 

85 

81 

78 

77 

83 


.88. The normals of vapour tension are given in the following table : + 

Vapour Tension. 



d 

rt 

t— s 

g 

Lb 

Mar. 

t 

< 

% 

S 

£ 

3 

tc 

3 

< 

Sept. 

c 

5s 

U 

& 

U 

9 

>* 

Gorakhpur . 

. 35 

36 

41 

55 

73 

91 

97 

96 

91 

72 

50 

37 

64 

Darbhanga . 

. 38 

39 

45 

63 

79 

93 

97 

98 

94 

79 

55 

40 

68 

Purneah 

. 36 

39 

48 

65 

81 

93 

98 

98 

96 

80 

55 

38 

69 

Buxar 

. 34 

35 

37 

45 

64 

86 

95 

95 

91 

68 

45 

35 

61 

Patna 

. 36 

37 

41 

54 

75 

92 

98 

98 

94 

74 

50 

37 

66 

Gaya 

. 35 

38 

45 

59 

77 

91 

94 

94 

89 

69 

47 

34 

64 

Daltonganj . 

. 34 

37 

40 

47 

61 

80 

89 

89 

85 

64 

44 

35 

59 

Dumka 

. 35 

39 

41 

58 

77 

90 

93 

93 

91 

74 

51 

36 

65 

Ranchi . 

. 31 

32 

34 

43 

58 

74 

79 

79 

75 

60 

40 

31 

53 

Chaibassa 

. 38 

41 

47 

64 

75 

85 

86 

87 

87 

72 

50 

38 

64 

Purulia 

. 36 

37 

44 

56 

75 

88 

91 

91 

89 

70 

45 

34 

63 

Sambalpur . 

. 42 

44 

48 

60 

71 

84 

89 

88 

88 

74 

52 

41 

65 

Angul . 

. 44 

51 

57 

71 

82 

87 

89 

89 

90 

74 

50 

43 

69 

Balasore 

. 44 

51 

68 

83 

92 

95 

95 

95 

95 

81 

56 

42 

75 

Cuttack 

. 48 

57 

71 

84 

91 

92 

90 

91 

90 

80 

58 

45 

75 

False Point . 

. 55 

66 

82 

92 

100 

99 

96 

96 

95 

87 

65 

51 

82 

Puri 

. 56 

66 

83 

91 

101 

100 

97 

97 

96 

85 

64 

51 

82 


* Gorakhpur is not in our area, but is shown for comparison as the nearest 
recording station to the Gandak, on the west of which it is situated. The highest 
relative humidity is seen to be in the north-east corner (Pumeah), and on the 
sea coast (False Point, Puri, etc.). 

t The figures represent hundredths of an inch. The original figures (Memoirs 
of the Indian Met . Dept., vol. xxii, part 3, 1914), being given to three places of 
decimals the averages do not in all cases quite agree with the year's average. 
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89. Monthly and Annual Normals of Cloud .* 




c 

A 

[8 

tu 

t-i 

April. 

i 

June. 

a 

Aug. 

Sept. 

U 

O 

Nov. 

& 

Year, 

Gorakhpur 


. 20 

22 

17 

18 

20 

48 

64 

65 

46 

17 

7 

11 

30 1 

Darbhanga 


. 18 

17 

12 

14 

23 

56 

72 

71 

51 

18 

6 

8 

31 

Purneah 


. 16 

16 

13 

24 

37 

65 

71 

73 

57 

23 

7 

8 

34 

Buxar 


. 24 

25 

19 

16 

18 

49 

73 

73 

52 

22 

11 

14 

33 

Patna 


. 21 

25 

17 

15 

20 

54 

82 

85 

60 

22 

11 

11 

35 

Gaya 


. 23 

26 

21 

20 

25 

51 

68 

68 

49 

27 

15 

16 

34 

Daltonganj 


. 20 

20 

15 

17 

15 

41 

58 

56 

40 

19 

11 

12 

27 

Dumka . 


. 17 

19 

14 

18 

30 

56 

70 

69 

55 

24 

11 

11 

33 

Ranchi . 


. 23 

26 

18 

19 

23 

58 

83 

83 

61 

31 

16 

16 

38 

Chaibassa 


. 17 

22 

18 

17 

23 

55 

73 

71 

56 

29 

17 

15 

34 

Purulia . 


. 22 

23 

17 

22 

24 

50 

67 

64 

53 

22 

12 

13 

32 

Sambalpur 


. 21 

23 

19 

22 

29 

64 

82 

80 

59 

29 

18 

18 

39 

Angul . 


. 21 

32 

30 

23 

20 

57 

62 

56 

45 

29 

12 

16 

34 

Balasore 


. 15 

21 

19 

26 

33 

53 

61 

59 

51 

30 

17 

14 

33 

Cuttack 


. 21 

27 

30 

36 

45 

69 

74 

73 

61 

37 

25 

23 

43 

False Point 


. 26 

34 

42 

54 

61 

78 

84 

83 

73 

47 

34 

27 

54 

Puri 

. 

. 15 

21 

27 

35 

43 

62 

70 

69 

56 

32 

20 

14 

39 


90. 

Mean 

Maximum 

Temperature, °\ 

F. 






a 

A 

tu 

Mar. 

Ch 

< 

May. 

June. 

3 

Aug. 

a, 

£ 

U 

O 

Nov. 

U 

& 

Year. 

Gorakhpur . 

. 73 

77 

90 

100 

101 

97 

91 

90 

90 

89 

82 

74 

88 

Darbhanga . 

. 73 

77 

88 

96 

96 

92 

89 

89 

89 

87 

82 

75 

86 

Purneah 

. 74 

78 

90 

97 

95 

92 

90 

89 

89 

88 

82 

76 

87 

Buxar 

. 74 

78 

90 

100 

103 

98 

91 

89 

90 

90 

84 

76 

89 

Patna 

. 73 

78 

90 

100 

100 

96 

91 

89 

90 

88 

82 

74 

88 

Gaya 

. 75 

80 

93 

103 

105 

100 

92 

90 

91 

90 

83 

76 

90 

Daltonganj . 

. 75 

79 

90 

101 

107 

101 

91 

89 

90 

89 

83 

77 

89 

Dumka . 

. 75 

80 

91 

100 

99 

94 

89 

88 

89 

88 

82 

76 

88 

Ranchi . 

. 74 

77 

87 

96 

99 

92 

84 

83 

84 

83 

78 

73 

84 

Chaibassa 

. 80 

84 

95 

103 

104 

97 

89 

89 

89 

89 

84 

79 

90 

Purulia . 

. 77 

81 

93 

102 

102 

97 

90 

89 

89 

89 

84 

78 

89 

Sambalpur . 

. 82 

87 

96 

104 

107 

98 

87 

87 

89 

89 

84 

80 

91 

Angul . 

. 82 

87 

95 

101 

104 

95 

88 

87 

88 

89 

84 

79 

90 

Balasore 

. 81 

85 

92 

97 

97 

93 

89 

88 

89 

88 

84 

80 

89 

Cuttack 

. 84 

89 

97 

102 

101 

96 

90 

89 

90 

90 

85 

82 

91 

False Point . 

. 79 

82 

87 

89 

91 

90 

87 

87 

88 

88 

83 

78 

86 

Puri 

. 80 

83 

86 

88 

90 

89 

88 

88 

89 

89 

85 

80 

86 


•Cloud is usually estimated according to a scale 0 — 10, 0 being a clear sky, 
10 a sky entirely overcast. The meteorological records show it on the scale to 
one place of decimals, which I have converted into percentages of an entirely 
overcast sky. 
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91. Mean Minimum Temperature, °F. 



a 

4 

u 

n 



c 


tus 

p 

cL 


o 

8 



*T> 

£ 

5 

< 

S 

3 

H—s 


< 

£ 

O 

% 

a 

>* 

Gorakhpur . 

. 49 

52 

62 

72 

77 

79 

79 

79 

78 

70 

58 

50 

67 

Darbhanga . 

. 51 

53 

62 

71 

76 

79 

80 

79 

79 

73 

61 

53 

68 

Purneah 

, . 48 

51 

60 

70 

74 

77 

79 

78 

77 

71 

59 

49 

66 

Buxar 

. 50 

54 

63 

74 

79 

81 

79 

78 

78 

71 

60 

51 

68 

Patna 

. 51 

54 

64 

73 

78 

80 

80 

79 

79 

72 

61 

52 

69 

Gaya 

. 51 

56 

66 

75 

80 

81 

79 

78 

78 

71 

59 

51 

69 

Daltonganj . 

. 47 

51 

59 

70 

79 

81 

78 

77 

75 

66 

53 

46 

65 

Dumka . 

. 51 

56 

65 

74 

77 

78 

78 

77 

77 

71 

60 

51 

68 

Ranchi . 

. 51 

55 

63 

72 

75 

75 

73 

73 

72 

66 

58 

51 

65 

Chaibassa 

. 54 

59 

67 

75 

79 

79 

77 

77 

76 

70 

60 

53 

69 

Purulia . 

. 54 

58 

66 

74 

77 

79 

77 

76 

76 

70 

60 

53 

68 

Sambalpur 

. 55 

60 

67 

75 

81 

81 

77 

77 

77 

72 

61 

54 

70 

Angul . 

. 56 

61 

67 

74 

78 

78 

77 

77 

76 

71 

60 

55 

69 

Balasore 

. 56 

61 

69 

76 

79 

79 

78 

78 

78 

73 

62 

56 

70 

Cuttack 

. 60 

65 

72 

78 

80 

80 

79 

78 

78 

75 

66 

59 

72 

False Point . 

. 59 

64 

72 

77 

80 

80 

78 

78 

78 

74 

65 

57 

72 

Puri 

. 64 

69 

75 

79 

81 

81 

80 

79 

80 

77 

69 

62 

74 


92. The absolute maximum, absolute minimum and range of 
temperature previous to 1903 is recorded for the following stations: 

Northern Area. 

Maximum. Minimum. 

Darbhanga . 107*4 in May . 38 *3 in January 

Purneah . 109*9 „ April . 34*7 „ February 

Patna . . 114*4 „ June . 36*4 „ January 

Gaya . . 116*2 ., „ . 38*9 „ 

Central Area. 

Ranchi , 110*3 in May . 37*9 in January . 34*9 in March. 

Chaibassa . 117*8 „ „ . 42*9 „ December. 57*6 „ 

and January 

Southern Area . 

Sambalpur 117*3 in May . 40*1 in December . 62*6 in March. 
Balasore . 116*0 „ „ . 45*4 „ January 49*0 „ 

Cuttack . 118*0 „ „ . 48*6 ., „ . 51*3 „ February 

False Point . 108*5 „ „ . 45*9 „ „ . 45*7 „ „ 

93. Frost. — There are no figures available as to actual grass tempera- 
tures. The absolute minimum recorded in para. 80 must be tempera- 
tures in the screen, as I have recorded 2° frost on the roof of my tent 
as far south as Singbhum, while Hamilton* states that “hoar frost 

* Walter Hamilton (not Dr. Francis Buchanan, better known as Buchanan- 
Hamilton). Hamilton’s “Bahar” (in Description of Hindustan) embraced our 
Northern and Central areas without Purneah and Singbhum . 


Greatest range. 
. 51*7 in March. 

. 59*4 „ „ 

. 61*3 „ 

56*0 „ May. 
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found in some mornings in Purneah, which occasionally is so extreme 
as to injure some crops, especially the pulse.” He also says, “During 
the cold season a blighting frost is sometimes experienced in the Bahar 
and Benares provinces.” Frost is not believed to occur in the northern 
parts of Purneah or in the east of the Santal Parganas (coloured blue on 
map). The area of greatest frost corresponds approximately to the 
area coloured yellow on the rainfall map, which also contains those 
places where the tension of water vapour in January is least (see para. 
88). In Palamau frost is frequent. In the Saidope forest and near the 
Koinari River, practically in the plains, the frost damage is sometimes 
great. On the elevated parts it is naturally still more severe. Where 
the original forest has been maintained but little damage is done, but 
especially in depressions in the open the effects of frost in January and 
the strong winds in the hot season make such places exceedingly diffi- 
cult to reafforest. In the course of time, if protected from fires and 
grazing, the natural forest would probably reassert itself by very 
gradually spreading from the edges of existing woods. 

94. The Southern area is practically free from frost, but in Sing- 
bhum frost has been noted at various times from December 17th to 
January 31st, They are slight at ordinary elevations, but it has been 
noted that Sal seedlings on the edges of grass tracts (the grass due 
primarily to cultivation) at an elevation of 2800 ft. in the Karampoda 
forest have been repeatedly cut back by frost. 

95. The comparatively frost-hardy species in our Northern and 
Central tracts appear to be Mallotus philippinensis, Bauhinia retusa, 
B. purpurea , Eugenia obovata, Bombax malabaricum, Garuga pinnata , 
Embelia robusta, Aegle marmelos, Stereospermum suaveolens, Emblica 
officinalis, Lagerstrosmia parviflora , Gardenia turgida, Carissa pauci- 
nervia, Salix tetrasperma and the shrubs Glochidion multiloculare and 
Woodfordia floribunda . To a less extent Terminalia tomentosa and 
Butea frondosa. The Sal, Dillenia and most other species which are 
common in the Central tract and Southern tract are frost-tender. 


CHAPTER IV. 


GENERAL CHARACTER OF THE FLORA AND 
BOTANICAL FORMATIONS. 

Botanical provinces, 96 ; Distinctive characters of Bihar and Orissa, 97 ; Mainly 
tropophilous, thorn woodland, induced scrub, 98 ; Principal seasons of leafing 
and flowering, bulbous plants, 99 ; Monsoon period, herbaceous climbers, 100 ; 
Dominant families, 101 ; Distribution, 102 ; Effects of fire on distribution, 
103. 

Northern Tract : Gangetic Plain area, 104 ; Long under cultivation, 105 ; 
Little natural growth, 106 ; Crops, 107 ; Higher cultivated lands, wild flora, 
108; Semi-natural forest, 109; Swamps, 110; Aquatics, 111; Transition 
between swamp and aquatic flora, 112; Rice-field flora, 113; Natural wood- 
land, 114; Khair-Sissu forest, 115; Sameshwar Hills, 116; Species charac- 
teristic of Sameshwar Hills and Lower Himalaya also found in Central and 
Southern tracts, 117; Species characteristic of Central tract found in the 
Sameshwar Hills, 118; Species normally common to sub-Himalaya, Central 
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and Southern tracts, 119; Purneah, 120; Grass lands of Northern tract, low- 
level savannahs, 121 ; High-level savannahs, 122 ; Other herbs of the grass 
lands, 123 ; First trees to appear in grass lands, 124 ; Effects of heavy grazing, 
125. 

Central Tract : General, 126; The Sal tree, 127; Trees on dry hills, white bark 
a xerophilous structure, 128; chasmophytes, 129; Ficus , 130; Other xero- 
phytes, milky juice, 131 ; The Sal formation, 132; On trap and laterite, 133; 
On quartzite, limestone and cotton soil, 134 ; Dependence on lie of the strata 
or plane of bedding, 135; Valley type Sal, 136; Associates in valley type, 
137; Associates in hill type, 138; Mixed forests, 139; Terminalia, 140; Dry 
type of mixed forests, 141; Hardwickia , 142; Khair type, 143; Evergreen 
type, 144, 145; Grass lands of Central tract, 146; Flora of the pats, 147; 
Endemic species, 148 ; The pats a connecting link between South India and 
the Himalaya, 149 ; Interesting species of the pats , 150 ; Flora of Parasnath, 
151. 

Southern Tracts General, 152; Sal, Teak and Bamboo, 153, 154 ; Thorny 
bamboo formation, 155 ; male bamboo, 156 ; Mixed forest, 157 — 162 ; Chittagong 
and Himalayan element, 157 ; Drier mixed forest, 158; Laterite and sandstone, 
159, 160; Induced scrub, 161 ; Evergreen forest, 162; Coastal tracts, sand flora, 
163 ; Mangrove swamps, 164, 165 ; Common characteristics, 166 ; Vivipary, 
167 ; Drift seeds, 168. 

Plant Communities: Species in a formation often independent of one another, 
169 ; Easier to classify habitats than communities, latter very numerous, 170 ; 
Classification of habitats, 171 ; Allied species usually in different habitats, 
172; Exceptions, 173; Temperate families, 174; List of trees and shrubs 
common to the Central tract and sub-Himalaya, 1 75 ; Table of habitats or 
plant associations, 176; Number of genera and species of each family, 177. 

96. In the province of Bihar and Orissa as at present constituted 
are included parts of four botanical provinces of Hooker and Thomson, 
viz. : (1) the lower part of their province of the Upper Gangetic Plain ; 
(2) a small part (the district of Purneah only) of Bengal ; (3) the whole 
ox their province of *‘Bahar” excepting a few native states recently 
transferred to the Central Provinces ; (4) the northern part of the pro- 
vince of Orissa. Our Northern tract is in the first two, the Central tract 
practically correspoirds to their botanical province of Bahar, and the 
Southern tract is in the last. 

97. In Sir J. D. Hooker’s sketch of the flora of British India (1904) 
he makes nine botanical provinces of the whole country, including 
Ceylon, Burmah and the Malay Peninsula. Our province falls into 
two of these. The Gangetic Plain area and the low country of Orissa 
north of the Mahanadi lies in his Gangetic Plain province, and the 
remainder falls into his large Deccan Province, Some authors make 
many more provinces, but these are chiefly founded on differences of 
the topography and climate. A true botanical province only arises 
when the whole is characterized by the more or less general presence 
or absence of particular families, genera or endemic species. B ihar 
and Orissa as a whole is characterized by the complete absence of 
Cwpulijefx, a general' 'Scarcity oF laurels and myrtles, and by feyv, 
or very few, Ranunculacex } Magnoliacex , Cruci ferae , Guttiferqceae, 
Rosaceae, Um belliferae * comparatively few Orchidaceae. Further, 
except^foT the genus Ficus it possesses comparatively few of the 
XJrticales. On the other hand it possesses marked positive features in 
the presence, practically throughout, of the Sal tre e (but no other 
Dipte ro carp) and in the almost general association with the Sal In 
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large numbers of individuals, if not of species, of Terminalia, Ano» 
geissus, Bassia (the Mohwa), Butea, Scleichera , Rubiacex (notably 
Gardenia and Wendlandia ), Acanthacex, Bauhinia, Diospyros , Zizyphus, 
Cleistanthus, Nyctanthes and, except in the Gangetic plain, of the 
bamboo De ndro calamus, strictus and of the grasses Ischxmum angusti- 
folium (Sabai gtass) and Heteropogon contortus (Spear grass). The 
Anonacex are also well represented. 

98. The general character of the vegetation is tropophilous, and 
there is no true rain forest in the province. The distribution of thorny 
species is adverse ro Schimper’s theory that thorn woodland is essen- 
tially a formation due to climate. As suggested in my Forest Flora, 
it appears here as rather the effect of selective cutting and browsing. 
In the pieces of semi- wild jungle of Purneah (one of the wettest 
districts, see para. 82) thorny species are abundant, and the very 
thorny Flacourtia sepiaria is one of the commonest in the type of 
heavily 3rd wsed scrub jungle which I have termed Induced Scrub. 
In this area also the prickly Cxsalpinias and Acacias are frequent, 
A. concinna sometimes forming a small tree. Mimusops hexandra is 
found with large blunt thorns, though it is thornless on the dry 
sandstones of the Central Provinces. It has been noted, that the 
thorns of Vangueria spinosa are nowhere so formidable as when the 
tree Is" rapidly growing in the more humid jungles. In the Central 
tract the Khair (with stipular prickles) appears almost entirely due 
to the human factor (see para. 143), as do the Zizyphus tracts . The 
Induced Scrub, again, of the Southern tract bears no relation to the 
dryness of the locality, but rather to its accessibility to heavy hacking 
and grazing with the concomitant selection of the unarmed species 
to the benefit of the armed. And this Induced Scrub is gradually 
giving way to less thorny species with protection of the forests. On 
the other hand the dry hills of the Central tract have comparatively 
few thorny species, but are rather characterized by such xerophytic 
characters as succulence, thick branches, absence or leaves and white 
bark (see para. 128). The thorny species, such as Gardenia turgida, 
arc most formidable when young and liable to be browsed. 
v 99. Towards the beginning or middle of the hot season the forest 
is for the most part nearly leafless, but, contrary' to what might be 
expected, the majority of the deciduous trees are in leaf again well 
before the monsoon. The hot season is the best one for the flowering 
of woody species, and the worst month is January. On the other 
hand a large number of herbs or suffruticose perennials flower in the 
cold season. The hot season, after the jungle fires and at the break 
of the monsoon, is the period for a quantity of bulbous and rhizomatous 
Liliaceae, Amaryllidacese , Soitaminex, etc., to send up their scapes and 
flowers, many of which are very beautiful. The leaves of these and 
other species form a characteristic monsoon undergrowth. 

100. The monsoon period is further characterized by the rapid 
production of shoots and leaves of numerous suffruticose or herbaceous 
^limbers such as Dioscorea, Asparagus, Smilax and Ipomxa, by the 
rapid growth or production of new leaves and shoots on both ever- 
green and deciduous trees and shrubs, and even undershrubs, (such as 
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Petalidium j), by the growth of innumerable annuals which either flower 
during the rains or after their cessation, and by the flowering of 
Scitaminex , ground Orchids (epiphytic orchids mostly flower in the 
hot season), several Liliacex ana Tacca, and also the rapid production 
of new shoots of the perennial grasses and bamboos, which mostly 
flower in the cold season. The result of monsoon activity is to make 
the forests, which in the hot season are easily traversable, difficult to 
walk through and still more difficult to see through, and the open 
country green with crops or tall grasses and other herbs, which before 
the rains is brown or bare. 

101. The dominant families according to mere number of species 
are in the following order : * 

1. Leguminosx. 2. Graminex. 3. Cyperacex . 4. Composite . 5. 

Euphorbiacex . 6. Acanthacex . 7. Rubiacex. 8. Labiatx . 9. Scrophu - 
lariacex. 10. Convdvulacex. 11. Urticacex (in the larger sense). 
12. Verbenacex . 

The enumeration of the ten most prevalent families (according to 
number of species) is the method adopted by Hooker in the above- 
mentioned sketch. Until, however, we have complete accounts of 
the flora by districts, such as Prain's census of the flora of the Sundri- 
bans, it is almost useless to apply the system to subdivisions of a 
province. In our case, for instance, the grasses of the Central tract 
would appear to be far more numerous than those of the Northern 
or Southern tracts. This is merely due to the area having been more 
intensively worked. 

102. In the body of this Flora, instead of recording the distribution of 
species by subdivisions or sub-areas, it has been considered preferable 
to name each district (administrative) from which there is a record of 
the occurrence of a species, or sometimes even the actual locality. 
There are several reasons for this, the chief being that our knowledge 
of the distribution of so many species is still very imperfect, and 
deductions from such imperfect data are apt to be misleading. It 
gives, for instance, a very imperfect idea of the distribution of Didis- 
sandra lanuginosa to quote Bihar or Chota Nagpur (or whatever sub- 
province or subdivision might be adopted) when it has only been 
collected or observed once or twice in a single district and near the 
same spot at 3000 ft. elevation. A few years ago it would have been 
assumed that many of the species here recorded from the province 
did not occur in Bihar and Orissa. For similar reasons, viz. the 
imperfection of available data, until the Flora of Madras has been 
completed, the flora of the Central Provinces and other adjacent and 
more remote areas have been more fully investigated and compiled, 
it is considered premature to show in detail or by numbers the spread 
of our species into other areas. It appears from the distribution 
notes in the following pages that the original barrier of the Gangetic 
Sea has been bridged partly via Chittagong and Orissa, as well as in 
north and south directions. Nowhere, however, have the Cupuliferx, 

* A list of all the families with the approximate number of their genera and 
species is given in para. 177. 
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Juglandaceas or Betulacex succeeded in crossing to the peninsula of 
India. In all problems of distribution bearing upon our area, the 
very serious disturbances due to the action of man (cp. para. 98) 
will have to be taken into account. The effects of fire are especially 
important (see para. 103). 

With such an immensely old land surface as that of the Indiart 
Peninsula, with the majority of the species probably immensely old, 
and with no serious obstacles to their distribution, their occurrence 
indeed in different localities of a province is almost entirely a question 
of similar climate and soil. And by climate must here be included 
the very local climatic conditions of environment due to the position 
of a plant in a valley in contrast to one on a hill, or in the shade of 
other trees, as compared to one in the open. As insolation is an 
essential factor of climate, the local climate in the shade of a mango 
tdp is radically different to the climate beyond its shade. And thus 
a plant species found in the open in the humid climate of Purneah 
may not oe found in the Central tract, but may recur on the moun- 
tains of the Southern tract under perhaps partial shade, or it may 
be found in ravines in the Central tract, and so in numerous other 
instances. But although many species thus find approximately similar 
conditions and recur in separated districts, and the isohyctal lines 
which, running through the hills of Northern Champaran, Southern 
Nepal, and Purneah, leave our province and curve round through 
Bengal, return to it again in the mountains of the Southern tract, they 
follow a different course to the isothermal lines, and these again vary 
much in direction at different seasons. So that taking these two factors, 
alone it is impossible to reproduce exactly the same conditions in 
different parts of the province. Thus, although many species may be 
the same at widely separate points, with approximately equal humi- 
dity, the whole plant community is found to differ. Elastic species, 
like Sal and Saj, are found in many different plant communities. 

103. Effects of fire on distribution . — Speaking generally the effect 
of hot-weather fires is gradually to transform forest to grass-land. 
This is done by repeatedly killing off young growth of all kinds, 
including the young branches of trees to a considerable height, and 
thus letting in the light favourable to strong-growing grasses which, 
in their turn, suppress tree reproduction and form every hot season 
dry fuel for the flames. The trees are themselves not killed by the 
fires if they have survived to the sappling stage. Where complete fire 
protection cannot be ensured the early intentional burning of the 
forest, when much of the heat is rendered latent by the large quantity 
of green material in the undergrowth as well as its intensity being 
initially less under the different climatic conditions (strong westerly 
hot- weather winds do. not usually set in before March), wifi preserve 
the forest as such, but may alter its composition. Firing of any kind 
is inimical to evergreen forest. Very few evergreen species are at all 
fire-hardy. Symplocos racemosa somewhat. But some* deciduous 
"spEaes^^tne^Sal especially,* will thrive under a systematic early burning 
and gradually spread. Though the outermost seedlings of a clump 
get burnt to the ground they will send up a shoot in the ensuing hot 
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season, and those further inside the clump, or close to a parent tree, 
will get less and less burnt so that even an isolated tree will give rise 
in the course of years to a cone of young growth which gradually 
enlarges. Where fire protection is absolute on the other hand, ever- 
green forest will in the more humid situations encroach upon the 
Sal area. Evergreen forest was at one time, therefore, probably far 
more extensive than it is at present, not only on this account, but from 
the higher altitudes of the mountains, and it is the evergreen forests 
which support the larger number of species. On the other hand it 
is probable that a large number of the bulbous and rhizomatous herbs, 
which flower after the fires have removed cover, owe their gradual 
evolution to annual burnipg. Some of the species, e.g. Aneilema scapi- 
florum, Crinum latifolium, species of Pancratium , Hypoxis aurea, etc., 
etc., are rarely found in evergreen forest. The dwarf shrubs Grewia 
sclerophylla , Grewia sapida y Ochna pumila, Erythrina resupinata , Careya 
herbacea } etc., may also have evolved in response to the same cause. ( 

Flora of tiie Northern Tract. 

104. The Gangetic Plain area in view of its geological history might 

be expected to, and does in fact, separate very distinct floras. It 
constitutes the greater part of our Northern tract. It cannot itself 
be separated as a distinct province by the absence of the Sal tree, 
because absence of the latter is due to local factors,, including exter- 
mination by man. As a matter of fact, Sal does, occur in patches on 
rising ground in the heart of the Northern tract as in Bhagalpur, both j 
north and south of the Ganges. ! 

105. There are, to my knowledge, no records of the original flora 
of the greater part of the Gangetic Plain. Though we know from 
Hamilton that parts of it were covered with extensive Sal forests, etc. 
only a century ago, the bulk of the Gangetic Plain must have been 
highly cultivated for an immense period. Gotama Buddha preached 
in Magadha (Bihar) about 500 b.c., and Megasthencs was ambassador 
at the court of Chandra Gupta at Pataliputra (Patna) some 300 b.c., 
and it is suggestive that Asoka, king of Magadha 264 — 227 b.c., issued 
edicts for the planting of trees for shade ! 

106. The plain now possesses very little natural growth except in 
the marshes, which form a distinct, scattered formation.* Omitting 
for the present the very distinct Northern Champaran (Sameshwar) 
Hills and Northern Purneah, there are roughly four classes of land 
(1) The open cultivated lands ; (2) small remnants of the forest with 
their original constitution usually much altered by human agency ; 
(3) the swamps; (4) the grass lands. To these a fifth class, the reh 

* A “formation” is a community of plants of more or less the same facies. 
This facies depends on climate and soil, and thus may be distinguished "climatic 
or district” formations and “edaphic or local formations.” Schunper states that 
in each formation one species of plant, or a group of species, is characteristic; 
plants that merely occur sporadically are unessential to the formation, and com- 
moner subsidiary constituents can only give a different facies to the formation. 
He would probably have included the whole Sal area in one formation. We have 
to regard it as consisting of several, or at least of several associations. 

B.o. V. I — 3 
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lands, might be added. Commonly cultivated trees, sometimes form- 
ing small plantations (tops) or groves, are mango, sissu, jack (Artocarpus 
integrifolia ), A. lakoocha, bael, custard apple and bullock's heart, 
guava, Mimusops elengi, and rarely M. hexanclra, FA a: o car pus ganitrus 
and (Purneah) E. jioribunda, Sapium sebiferum, mulberry, and bamboos 
(see also para. 20 relative to the limestone belt). 

107. The crops are usually classified by the season in which they 
are reaped, being either rabi, reaped in spring, bhado or bhadoi, reaped 
in August and September, and aghaui , reaped in winter. The soils 
are variously classified in different districts. 

The chief crops are rice (both agliani and bhadoi), indigo (cut July or 
August, with a second cutting in September), maize, marua (ElcusineY 
millets, sugar-cane, wheat, barley, oats (all three harvested in spring), 
arhar ( Cajanus ), urid and mung (spp. of Phaseolus ), janera (Sorghum), 
tobacco (especially in Tirhut*), oil seeds (sesamum), tnasuri dal (Ervum 
lens), and, less important, khesari dal (iMthyrus sativus ), kodo (Pa spu- 
tum), and others. Fonnerlv the poppy was largely grown. Towards 
Purneah, where the rainfall is heavier, jute is grown. 

108. The distinctive character of the wild flora of the higher culti- 
vated lands is the presence of many European genera (sec list on p. 66), 
and is due to the marked cold season or possibly also to direct seedling 
from the Himalaya. Fragaria and Potentilla occur in damp places 
under shade, but not in the cultivated area. Hooker refers to a 
Vcroyiica and Potentilla on the banks of the Sone, no doubt V. amigallisf 
and P. supina. Hamilton refers to Cannabis sativa as wild in Bettiah. 
The rice-land flora of the Northern tract does not, so far as I am aware, 
differ much from that of the rest of the province. 

109. In addition to Sal which occurs in small outliers on rising 
ground, the patches of semi-natural forest contains Flacourtia cata - 
phracta, F. Ramontchi , Miliusa , Putranjiva , Termindlia belerica, 
Albizzia stipulata , Grewia Hainesiana, Acgle marmelos (Bael), hitsxa 
polyantha, Sissu, Anthocephalus cadamba, occasional Pterocarpus marsu - 
pium (a tree of the Central tract), Cxsalpinia sepiaria, Phyllanthus 
emblica (Emblica officinalis ), Hymenodictyon (also chiefly a tree of 
C.T.), Simal (Bombax), Pongamia glabra , Streblus as per, and in the 
moister districts Trewia nudiflora , Celtis, Alstonia scholaris, Eugenia 
jambos (Rose-apple), Salix tetrasperma , Cordia myxa, Vitex leucoxylon , 
Sapium sebiferum. The following smaller trees or .shrubs are also 
common: — Vangueria, Cxsalpinia crista, Antidesma ghxsembilla , 
Solanum indicum (and in Purneah S. torvum and S. ferox), Murraya 
Kcenigii (bakaina) Adhatoda vasica , Ichnocurpus frutescens, Breynia 
rhamnoides , Cassia sophera, Randia dumetorum, and many others. 
For a list of species peculiar or characteristic of the jungles of Purneah 
see p. 55. 

Streblus asper is exceedingly abundant, as well in hedges in the 
fields as in the semi-jungles, from a small exceedingly dense rigid 

♦Tirhut used to include the present districts of Muzafferpur and Darbhanga. 

f Veronica agrestis is also frequent in the United Provinces at no great distance 
from the Sone. As regards the potentilla Anderson, who had probably seen 
Hooker's specimen, gives P . supina as found along the Sone. 
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almost thorny bush, closely browsed by goats, to a tree. As the 
intensity of the cultivation diminishes towards the Nepal frontier 
and Sikkim Tarai, and the rainfall also increases, the semi-natural 
forest and induced scrub passes into Sal or evergreen forest. 

110. The swamps form a conspicuous feature of the Northern 
tract, but I have had little opportunity of studying them. In Monghyr, 
north of the Ganges, is a large shallow lake, the Kabar Tal, and the 
largest of the Muzaffcrpur lakes is the Tal Baraila. The marsh flora 
comprises woody as well as herbaceous plants, and even trees, e.g. 
Barringlonia, but these are sometimes survival species, and are found 
in more abundance in the evergreen forests of neighbouring areas. 

Rosa involucrata (Koya), said to occur in large quantities in some 
places along the water channels of the Northern tract, occurs in the 
Central and Southern tracts only along rivers in the forest. Con- 
spicuous along the chaurs and dhars (p. 5) is Tamarix, Hijal or Hyal 
(harringtonia), Lip put geminate , the Reed (Narkat, Phrag mites), Kasi 
(Saccharum spontaneum ), of which Hamilton speaks of two varieties 
probably due to locality. In addition to these two varieties of Kasi. 
Hamilton also refers to the Kangra and Ikri as two separate species : 
the former is a name used for both S. spontaneum and S. arundinaceum 
(or S. procerum, if this is considered distinct), and Ikri is similarly 
applied to both these species, but rather to the prepared culms for 
walls than to the plant. I have only seen the S . arundinaceum in 
Purneah and eastwards. In swampy localities at a further distance 
from the actual water are large masses of the Vetiviera, of which the 
fragrant root is called “kaskas,” the plant in flower is called “siki,” 
the leaves “katra” (used for thatch), and the reedy part of the stem 
which is also used for making the walls of houses is called “birna.” 
In the jheels are also Typha and the kesari (Scirptis grossus ), a sedge 
4 — 6 ft. high, of which the black tubers are eaten and the stems used 
for mats, and large species of Cyperus. Wet grass lands and margins 
of jheels also bear the beautiful tropical gentian (Exacum tetragonum , 
and more rarely E. teres). Mela stoma malabathricum with large hand- 
some rose-coloured flowers with yellow stamens is common. Osbeckia 
rostrata and O. Jiepalensis I have only seen in the north of Champaran. 

111. The fresh- water aquatic formation is apparently remarkably 
uniform throughout the province, and also possesses many genera and 
even species which sspread into temperate climates and are nearly 
cosmopolitan. This is no doubt due to the more uniform conditions 
of aquatic life as compared with sub-aerial. In Bihar and Orissa 
frost never lasts long enough to form a coating of ice on water if only 
a few inches deep. Aquatics show a preference according to species 
for (a) still water, ( b ) running water. Still-water plants are either 
floating or submerged, those of running water usually submerged and 
generally with much cut or riband-like leaves. Those with the leaves 
entirely or mainly emergent I have included under marsh plants. Of 
Nymphaeacese (water-lilies) Euryale ferox appears confined to the 
Northern tract, and has so far only been found in Purneah, but the 
species of Nymphsea are general as in Nelumbium , the sacred lotus. 
They have usually tuberous rootstocks and flower in the r.s. and h.s. 
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Nelumbium has leaves floating and also exserted 1 — 2 ft. above die 
water. Species of Limnanthemum (Gentianacex) resemble the water- 
lilies in habit and shape of the leaves; they are common. Trapa 
(Onagracex), Hydrochans asiatica, Ottelia and the grass Hygrorrhiza 
nave also floating leaves and are common. All the above prefer still 
water. Two species of Potamogeton occur with floating leaves ; other 
species are entirely submerged, with very numerous small or filiform 
leaves, e.g. P. pusillus and P. pectinatus , which are distributed through- 
out the northern temperate regions, and the latter also in Australia, 
Other submerged aquatics of the Naidaccx and Hydrocharitacex are 
common, and the interesting Cryptocoryne , a submerged aroid in 
running water with grass-like leaves, which is equally at home on 
the sand or gravel after the water has subsided. Another aroid, Pistia, 
is a free floater with the habit of Salvinia cucullata , the latter a 
common water-fern in the rainy season. Salvinia natans so far is only 
recorded from the districts with a warmer winter temperature 
(Pumeah). Both these water terns as well as Pistia prefer water fairly 
warm and still backwaters, but they are often swept down the rivers 
in flood. Lenina is common on still waters or half stagnant water, 
and Wolffia, the smallest known flowering plant, is common in adja- 
no doubt in our province but it has not been col- 
(highly developed Algx) are frequent but they are 
not dealt with in the Flora. Ainslie (Materia Medica) speaks of 
Vallisneria alternifolia and Chara being used for refining sugar in 
South Bihar ; Hooker says Chara and Zanichellia. But there appears 
to be no particular virtue in these plants. Hy dr ilia, Vallisneria spiralis, 
etc., appear to be all used indiscriminately in a layer at the top of the 
refining vessels, through the tapering lower end or which the molasses 
slowly trickle while the sugar crystallizes at the top. The layer of 
water plants appears to function in keeping the top of the crude sugar 
moist, and water may be added to the top of the layer of weeds 
from time to time. 

112. The true aquatic flora passes into that of the marshes by 
imperceptible steps. Some species like Sagittaria have long strap- 
shaped or riband-shaped leaves in deep running water, slender 
lanceolate blades in shallower water and erect sagittate leaves ex- 
serted from the w'ater in marshes. The Onagracex in our area are 
chiefly marsh and water herbs. Jussixa repens has long stems float- 
ing on the water, supported by white vesicular roots, but also creeps 
on the margin, Trapa is entirely aquatic, other species of Jussixa and 
Ludwigia are erect in marshes and ditches. In the nearly allied family 
Lythracex the genus Ammanina (including Rotala and Nesxa) is very 
common in the marshes, not only in the Northern tract, but through- 
out the provinces, not only in natural marshes, but also in the rice- 
fields. 

113. The rice-field wet flora differs somewhat from that of natural 
marshes in the great abundance of small and delicate plants which 
elsewhere appear to be only occasional in wet places. It differs also 
in the large number of apparently very closely allied species in close 
contiguity. These are mostly members ot the Scrophulariacex, 


cent Bengal and 
lected. Characex 
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Cyperacex (smaller species), Vtricularia and Eriocaulon . Some of the 
Utricularia are slender climbers round the rice-halms and are leafless 
at the time of flowering. The floating U . stellaris with large vesicles 
is, however, a plant of the natural marshes, and I have not observed 
it in rice-fields. The species of Eriocaulon arc more abundant after 
the water has subsided in the cold season, and with them appear 
several small Composite such as Cotula, Sphxromorphxa , Centipeda 
and Grgngea, which are allied genera, and Sphxranthus, Gnaphalium 
and Cxsulia. 

114. In dealing with the general flora of the open Gangetic Plain, 
which forms the bulk of the Northern tract, we have postponed con- 
sideration of the more natural Khair-sissu forests, the hills of Northern 
Champaran and the remnants of natural forest in Northern Purneah. 

115. Khair-Sissu.— On the banks of the great rivers, like the Kosi 
and Gandak, many square miles of country are frequently inundated, 
old lands torn away and fresh deposits of gravel and silt formed. On 
these spring up a forest, the Khair-Sissu formation. The Sissu (Dal- 
bergia sissu) and the Khair are not usually indiscriminately mixed, but 
each forms gregarious patches, no doubt due to the heavier seeds of 
the Khair being deposited where there is too much current for the 
lighter fruits of the Sissu (the seed germinates through the pericarp) 
to come to rest. Other very common accessory trees in these forests are 
the.Simal ( Bombax ), Odina wodier , Kydia calycina, Albizzia stipulata , 
A. procera, sometimes A. lucida, the Hog plum (Spondias mangifera), 
Karam (A din a), Stephegyne (Mitragyna), Mallolus phitippinensis, Ter- 
minalia be! erica , Eugenia spp., Bael, Trewia nudi flora , Streblus qsper, 
occasional Tun (Cedreld loona) in depressions, Bridelia , climbing acacias, 
and figs (especially F. glomerata). 

116. The Sanies Invar Hills (see p. 4) have a flora which is essentially 
lower Himalayan. A list of the more characteristic, arranged accord- 
ing to their habitat, is given on pp. 54, 55. Here it is only necessary 
to refer to such striking species as Pinus longifolia , Cycas pectinata , 
Sterculia pa liens, Grewia helicterifolia, Eriolxna Wallichii, Rhus semia - 
lata, Moringa oleifera, Butea minor, Osbeckia nepalensis, Piper peepu - 
loides and Desmodium confertum. 

1 1 7. Other species now known to extend to the cooler parts of the 
Central and Southern tracts are also characteristic of the lower Hima- 
laya, such as Gnetum scandens, Uvaria Hamiltonii, Meliosma simplici - 
folia, Treiiesia palmata, and Cyclostemon assamicus. 

118. On the other hand species more characteristic of the Central 
tract are here found in very small quantities, such as Scleichera trijuga, 
Bughmiania latifolia, Gardenia turgida, Bassia latifolia. 

119. The plants common to both tEe sub-Himalayas and to the 
Central and Southern tracts would form a very long list. It is only 
necessary to mention a few: — Dillenia pentagyna (more sub-Himalayan 
but found in valleys in other tracts), Millusa velutina (ditto), Shgrea 
r °bustg> lyydia — calcyina, Thespesia lampas, Bombax malabqricum , 

S. colorata, Heligteres isorji , GreztncTSUxJoBo^ G. vestita 
and G. elastica, G. disperma, G. hirsuta, Aegle marmelos (dry exposures), 
Bufsera ser rata, A moora rohitufea etc., etc. (a fuller list is given on p. 51). 
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120. The N.E. corner of Purneah used in Hamilton's time to be 
forest which formed part of “a large wooded tract that extends into 
the district of Tirahut.” This corner, although not in the hills, is 
tropical Himalayan in character, and partakes of the nature of the 
Sikkim Tarai, though most of its natural jungle has now disappeared. 
The following trees are very distinctive : — Alangium [Marla a) begonix - 
folia, Grewia multiflora , Premna latifolia var. Gamblei (Gineri), 
Tephrosia Candida, V a ngueria spinosa, Natsiatum herpeticum, Aporosa, 
Phlogacanthus, Vitis 'adnata, Calamus guruba, Decringia celosioides, 
and many ferns growing in the open, c.g. Anisogonium esculentum, 
Nephrodium molle , N. aridum, etc., which in other districts are found 
under shade. 

121. The grass lands of the Northern tract occupy a considerable 
area. The low-level grass lands pass into the swamps, and their grasses 
are usually large or gigantic perennials with annual flowering stems 
and rootstocks which frequently form tussocks. The lowland savannahs 
are natural grass lands which are water-logged for a part of the year, 
but they pass into evergreen forest where the water is flowing. The 
high level savannahs often are the result of old cultivation, maintained 
in the state of grass by firing and grazing. The principal grasses on 
the lowlands are, according to a note by me in 1896, in the adjacent 
tarai Saccharum procerurn (called S. arundinaceum in the Flora), 5. 
spontaneum, Ophiurus megaphyllus, Arundinella brasiliensis, Phragmites 
karka, Trir aphis madagascancnsis* To these may be added the fragrant- 
rooted Vetiviera, which is sometimes very abundant, Anthistira gigan- 
tea, Coix and others, and the low land savannahs are further charac- 
terized by large Scitaminex, species of Alpinia, Hedychium, Coslus, etc., 
while in the adjacent Tarai the large orchid Arundina is conspicuous. 

122. The grasses of the high-level savannahs are less large, but also 
usually perennial-rooted. The chief are Saccharum narenga , S. fasti - 
giatum , Cymbopogon nardus, Polytoca barbata, and most of the grasses 
of the savannahs of the Central tract, but no list has been made on 
the ground. 

Saccharum munja [tanggha) appears to be a grass of high-level 
savannahs in the northern more humid belt, though like many other 
plants it retreats to the neighbourhood of rivers in the Central tract. 
The woody stems are like those of some other large grasses used for the 
walls of huts. The sheaths are made into coarse ropes called muj. S . 
munja, S. narenga, S. spontaneum and large species of Themeda are 
sometimes all found in close association! 

123. After burning the savannah tracts become pretty with numer- 
ous herbaceous perennials which spring up from their bulbous or 
rhizomatous stocks. Among these are Careya herbacea with red shoots 
and large white and pink flowers, Olax nana, Grewia sapida, G. scabro - 
phylla, Ochna pumila with beautiful large yellow flowers, Aneilema 
scapiflorum with blue flowers, and species of Pancratium with pure 


* Mr. Hole, in a letter, informs me that he thinks there are two species included 
under this name in the F.B.I. the one named being a N.W. India form and ours 
being T. Reynandiana. I have not gone into the question. 
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white flowers. About this time also the Imperata flowers, with its white 
plumes, though most of the grasses flower in the cold season after 
completing their season’s growth. 

124. When the grass lands of the Northern tract arc only subject 
to early annual fires and light grazing, the first trees to appear are 
Eugcma obovata, Simal, Garuga pinnata and the shrub Glochidion 

mul til ocular e. These are followed by Stereospermum suaveolens, 

Emblica officinalis .and'T Mgerstraemia paryiflora. Most of these trees 
appear” to be comparatively frost-hardy as well as to a certain extent 
fire-resisting. 

f 125. The effect of heavy grazing is giadually to eliminate the strong 
perennial grasses and finally to replace them by dwarf species, especially 
those, like Panicum ( Paspalidium ) flavidum, Urochloa re plans and 
Chrysopogon aciculatus, with leaves appressed to the ground. 

Flora of tiie Central Tract. 

126. In contrast to the Northern tract, the Central tract still contains 
a considerable area of forest, or jungle-clad land, and (with the excep- 
tion of the Sameshwar Hills and N. Purncah of the former), its flora 
is far more interesting. This is chiefly due to the rocky surface having 
presented difficulties to cultivation. Its beautiful hills have served as 
a refuge for less civilized non-Aryan tribes, which have found much 
of their sustenance in its jungle products. 

127. The flora is essentially tropophilous, but with a tendency to- 
wards xerophilous structure in many of its species. The Sal itself, the 
most characteristic tree of the area, is somewhat xerophytic in structure. 
Its leaves are very nearly persistent, and they thus have to stand the 
hot dry winds of February and March, while the new ones appear in 
May, when the relative humidity of the air .is very low. They are 
therefore markedly coriaceous,* and possess a polished surface which 
reflects the sun’s rays. On the drier aspects and dry tops of hills the 
trees become low and gnarled with relatively massive stems and smaller 
leaves (the so-called hill-type Sal), but provided the drainage is sufficient, 
the Sal is found on fairly heavy, as well as light soils. It is not deci- 
duous sufficiently long nor sufficiently xerophilous to grow on the driest 
aspects. 

On hot dry aspects it is supplanted by other trees of the dry mixed 
type, such as Anogeissus latifolia, the hill form of Odina wodier, 
Nyctanthcs, Cleistanthus collinus (of which a form also occurs in the 
valleys), Boswellia serrata, Sterculia urens and Cochlospermum Gassy - 
pium. 

125. A thin papery outer bark which appears quite white and easily 
allows the passage of light is, as I pointed out in my FI, Ch . Nag, f 
very characteristic of many trees growing in dry exposed places. They 


* The upper surface has a thick cuticle and large epidermal cells deeper than 
broad. Beneath this are 2 — 3 rows of palisade cells, but this thin -walled tissue 
is interrupted at frequent intervals by large thick-walled tissue opposite to the 
vascular bundles which have numerous bast fibres. A similar thick-walled tissue 
interrupts the spongy parenchyma, so that the leaves are rendered very firm. 
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are almost true xerophytes and possess a layer of chlorophyll under 
the outer bark, and can remain therefore without their leaves for 
extraordinarily long periods. Thus SUrrculia urens is leafless from 
November to May or sometimes June, Odina wodier from Nov. — May, 
and Cochlospermum Gossypium for the same period ; the last, how- 
ever, soon protects the lower part of the trunk with a very thick corky 
bark. The cuticle covering the chlorophyll layer of some of the white- 
barked trees is shed at short intervals. In some cases it is so thin that 
the bark appears green instead of white, as in species of Commiphora 
or Balsamoaendron, a dry climate or desert genus, and to a less extent, 
the new bark after peeling, of Sterculia urens and others is green. 

129. Gardenia latifolia is what is called a “chasmophyte.” Its minute 
seeds germinate in the crevices of bare rocks. The crevices become 
filled with the growing rootstock, which also forms a broad cushion over 
the top. The tree has a while stem with chlorophyll and large coria- 
ceous deciduous leaves covered with a resinous varnish when young. 
Gardenia gummifera, which grows on clay and quartz stones (p. 14) 
often on the tops of ridges in open forest, has polished smaller coria- 
ceous leaves, also varnished while young. Its buds are protected by a 
large drop of resin. It and Gardenia turgida f one form of which is 
covered with strong opposite and decussate spines, have also a white 
bark. The young plants of all forms of G. turgida are exceedingly 
spinous. 

130. Ficus infectoria , F. glabella and F. tomentosa are all species of 
rocky places (though F. infectoria is also an epiphyte, like many other 
figs), and more or less xerophytic in structure. The leaves of F. tomen- 
tosa are covered with a dense felt of hairs. It may sometimes be seen 
on old buildings (e.g. the Palamau Fort). 

131. Among true xerophytes the candelabra -like Euphorbia nivulia 
often attains 20 ft. on bare rocky ground, though the seedlings often 
germinate under shade and somewhat resemble E. fusiformis of the 
Sameshwar Hills, which is mostly found under shade. Like the trees 
mentioned above the branches and young stems have chlorophyll, but 
in this case there is no, or very little, thin white. bark but a green 
epidermis. The old stems develop thick cork. The asclepiad Sarcos- 
temma is another xerophyte and chasmophvte, with green stems and 
branches. It also has a milky juice, and the presence of a milky latex 
(as in the more or less xerophytic figs, fleshy Euphorbias and the 
Euphorbiacean genera Excxocaria and Sapium, many more or less fleshy 
Apocynaceae and Asclepiadacex ) suggests that in some families it may 
originally have been favoured by xerophytic conditions, although still 
present in allies which are no longer xerophytic. The Euphorbias and 
Sarcostemmas develop' leaves in the rainy season, though these are some- 
times much reduced and soon deciduous. 

132. The Sal formations occupy the greater part of the forest area. 
Sal ascends to the tops of the highest hills where the soil is sufficient, 
but occupies an intermediate position between the driest and wettest 
areas in respect of soil. But the type of Sal varies, and its associates 
change with the type. It is at its best in valleys with a deep loamy 
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soil derived from rocks of the Dharwars. This is the Valley type of 
forests. 

133. It has been frequently stated that Sal is not found on trap or 
on laterite, and it is true that it is not found on the trap of western 
India, and it is absent from serpentine,* but it is found on trap in 
the Santal Parganas and grows well on laterite in Singbhum, and it 
once extended to the edge of the laterite into Midnapur, where the 
remnants of Sal coppice may still be seen. Although trap may be an 
unfavourable sub-soil for Sal, other reasons must also be looked for 
to account for its absence from Western Indi a, a s it is also absent, on 
sandstones and Other rocks in the western parts of the Central Provinces. 

134. As in the Central Provinces it appears to avoid certain close- 
bedded quartzites, f though it will grow among quartzite boulders, and 
it is decidedly calciphobous. It also avoids the cotton soil. 

135. As showing how dependent its occurrence is on the physical 
properties of the sub-soil and its permeability by the roots, it will grow 
well on one side of a ridge composed of hard ferruginous schists 
inclined at an angle, more or less parallel to one slope, but not or only 
badly on the other, and this is independent of the aspect. The slope 
•on which it grows well has the edges of the schists exposed, the other 
slope is more or less parallel to the lamination, thus presenting a surface 
with few breaks. On such unfavourable slopes is poor dry mixed forest, 
with frequently an abundance of Nyctanthes. 

136. In the valley type Sal will attain very large dimensions in the 
Central and Southern tracts. When I first knew Singbhum in 1903, 
sound trees of 100 ft. in height and over 12 ft. girth were frequent in 
the then inaccessible parts of the forest. 

137. The Sal associates in the valley type are different both from 
those of the Northern tracts and from the Hill type. Here Careya 
arborea and Dillenia pentagyna are not common, and they cease a 
little way up the slopes. On the other hand, Terminalia tomentosa 
and T. b el erica, Scleichcra trijuga and Pterocarpas marsupiujn are. 
frequent associates. 

138. The associates in the hill type are Gardenia spp., especially on 
clay, Dillenia aurea, Phoenix (on very poor soils or in open forest), 
Terminalia chebula (most frequent on flat hill-tops), Anogeissus lati - 
folia (for fuller lists see p. 62). 

The Mixed Forests of the Central Tract. 

139. Foresters usually distinguish between Sal forest and Mixed 
forest, but mixed forest means in this sense forest without, or at least 
with very little, Sal. The term is retained here in the same sense, but 
excluding the belts of evergreen forest which occur along many river 
valleys, and especially along ravines in the higher hills. We can 
distinguish in the mixed forests several subsidiary types: 


* It is absent at least from the only serpentine hill I know of, the Kita Burn 
in the Saitba forest, which is occupied chiefly by Phoenix acaulis and grass. 

+ See the Introduction to List of Trees , etc,, of the Southern Circle, Central 
Provinces 1916. 
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140. The Terminalia formation. — Some valleys containing good soil, 
but apparently with too much sub-soil water for Sal, contain Terminalia 
tomentosa as the principal species. Here also occur Terminalia belerica, 
larg e Bombax, Sterculia villosa . The raising of the water level by rail- 
way embankments will sometimes kill out the Sal and convert a previous 
Sal forest into Terminalia . 

141. Mixed forest : Dry type . — Very dry aspects do not as a rule 
grow Sal, but show a more xerophytic type, though not always of the 
same constitution. The components of these dry mixed forests agree 
in that many of the species have a white outer bark permitting of the 
passage of light (vide para. 128). Such trees are Sterculia urens , Ano- 
geissus latifolia . Other species develop below a thick corky bark, such 
as Erythrina suberosa, Cochlospermum Gossypium. 

The driest parts of the Central tract (see Chap. Ill) are parts of 
Shahabad, Palamau and Gaya.* Gaya is said to be the hottest district 
in the province, and this is perhaps related to the destruction of the 
forest oh the hill ranges. Parts of these forests still contain small Sal 
■ trees, but for the most part a dry mixed type or scrub, Capparis se pinna , ] 
\ Balanites, Zizyphus, etc. 

142. The sandstones of Shahabad once grew the Hardwick ia forma- 
tion, now mostly scrub. This was apparently a purely edaphic formation, 
although Hardzvickia grows on other soils also in the Central Provinces. 

143. Khair type. — Soil is apparently partly accountable for the distri- 
bution of the Khair (Acacia Catechu ). It is a more crooked tree than 
the sub-Himalavan Khair and is apparently var. Catechu proper. Its 
presence is not always due solely to the soil. In parts of Palamau there 
is little doubt that human agency (including in this category fires, 
grazing, etc.) has favoured the Khair, and where the forests are protected 
the Khair disappears. It will not reproduce itself under shade either 
by seed or coppice. With the Khair, which must therefore have origi- 
nated on open land, is associated Woodfordia (a shrub of open land), 

i Gardenia turgida , Carissa paucinervia, Stereospermum suaveolens, Bos - 
I wellia serrata, Lager streemia pa roi flora, Emblica officinalis . These are 
I all frost-hardy species. There also occur Satin wood (Ch loro xy Ion ) , 
f Adina cordifoTia, Miltagyna, Bridelia retusa and Anogeissus latifolia, 
Garuga pinnata, Ehretia lx vis, Odina wodier, and Grewia tilisefolia . 
Penmsetum setosum often occurs as an undergrowth. 

144. Evergreen forest. — Along rivers and streams in deep valleys the 
outer curves usually have high banks with Sal or Terminalia, the inner 
side of the curve has low flat ground frequently growing forest of a 
more or less evergreen type. In the hills both sides of the more steeply 
graded streams are usually similar and evergreen. But neither the 
Central nor Southern tracts possess the more beautiful type of ever- 
green forest which occurs in the adjacent more humid Tarai and Duars, 
where the branches of the Eugenia formosa , Dillcnia indica, species of 
Elasocarpus and numerous other hygrophytic trees are hung with 
epiphytes. 


* Only extreme southern part of Gaya and southern Shahabad are in the 
Central tract. 
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145. At the lower elevations the evergreen belts are mainly com- 
posed of trees with their trunks clothed low down with branches, 
e.g. y Diospyros embryopteris , which is very beautiful with its new flush 
of crimson leaves against the deep green of the older leaves, Garcinia 
Cowa with large edible yellow fruits, Eugenia jambolana , Saraca indica 
(also with tassels of crimson new leaves), and Amoora rohituka. Trees 
with tall clean stems also occur as a second storey, such as Michelia 
champaca, Mango, Albizzia procera and odoratissima (which are both 
deciduous), and Litsxa nitida. At higher elevations we find Ficus 
Roxburghii , Symplocos spicata and others (for more complete lists, see 
pp, 56 and 60). 

146. The grass lands of the Central tract, apart from those of the 
pats, are not very extensive, and are usually quite fitted to grow forest, 
which is suppressed by cutting and burning. The predominant species 
and one of the worst pests when its barbed fruits are ripe is the Spear 
grass ( Hetcropogon contortus). The fruits ripen in the cold season but 
remain long attached to the spike by their twisted awns, the barbs 
becoming free and pointing in alL directions. By May the ground is 
so closely covered with them that a sudden shower produces the effect 
of its being covered with writhing insects, due to the contortions of 
the hygroscopic awns, which gradually work the fruits into the soil. 
In rocky places the Pennisetum pedicellatum, with its handsome red- 
dish spikes, is frequent in Palamau ; and on very rocky hills, but 
chiefly in some shade, the Chrysopogon lancearius is characteristic. 
A valuable fodder grass, but not nearly so frequent as in the Central 
Provinces and occurring chiefly on cotton soil in the Southern tract 
is Iseilema laxum . It sometimes occurs mixed with Spear grass and 
species of Themeda . 

Imperata is characteristic of clayey and lateritic soils in some places 
only. Saccharum spontaneum as usual occurs on open, often more or 
less water-bearing or water-logged lands. Other species of Saccharum 
are rare, but S. munja occurs along gravelly or sandy river beds, and 
S. narenga in the damper Sal forests, chiefly at high elevations. The 
grasses which occur in the forest under light shade are nearly all those 
which are found in the open, but the most important grass of the hills in 
the Central tract, and one naturally always found under partial shade 
(though it is cultivated in the open in the Rajmahal Hills, etc.), is the 
Sabai ( Puliculum angustifolium, better known as J sc hoe mum angusti - 
folium ), so largely used for paper-making. It requires good drainage, 
but is often found on kunkcr or lime-impregnated soils. Species of 
Pollinia are very common in open Sal forests with clay soil. For other 
common grasses in the forest and a list of grasses on the pats see pp. 56, 
57, 58, etc. Most of these latter are found, though less gregariously, 
in all parts of the Central and Southern tracts. 

147. The pats (p. 9) and higher mountains of the Central tract 
possess many elements of a more temperate flora which occur else- 
where, cither in the lower Himalaya or in the mountains of Madras, 
or both, and a few which are closely allied to plants in one or both of 
those regions, but appear endemic. 
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148. To this last category belong Hypericum Gaitii allied to H. 
cernuum (Himalayan) and to H. mysorense (Madras), and Thesiurn 
unicaule allied to T. himalense (Himalayan) and to T. Wightianum 
(Madras). Jasminum strictum is apparently related to /. Wightii of 
Madras. Pimpinella bracteata is allied to P. diversifolia (Himalayan), 
and apparently to P. Candolleana (Madras). Ligusticum alboalatum 
appears to have no Madras representative, and Carum villosum also 
appears to be endemic or undescribed, but its fruit is at present 
unknown. 

149. The high mountains and pats of Chota Nagpur would appear 
to have served as stepping-stones for the passage of species from the 
highlands of the peninsula to the newer Himalaya, or in some cases 
in a reverse direction, and at one time their elevation and that of 
many intermediate now low ranges was no doubt very much greater* ; 
the high mountains of Meghasani and others in the Southern tract 
would similarly have served as stepping-stones. 

150. A fuller list of the species of the pats is given on p. 58, from 
which the following are selected: 

Pittosporum floribundum, distrib. Himalaya and Nilghiri. Hypericum 
japonictim, distrib. Garwhal, Himalaya to Burma, and hills of peninsula. 
Geranium ocellatum, distrib. Himalaya up to 6,000 ft. Viola Patrinii, 
distrib. Himalaya and hills of peninsula (also in Cent. Prov.). Rhamnus 
dahuricus, distrib. Himalaya and western ghats. Rubus molluccanus, 
Himalaya and western ghats. R. ellipticus does not now occur in 
the Central tract, but it does on the higher mountains of the South- 
ern tract. Potentilla Klciniana , distrib. Himalaya and Nilghiri Mts. 
P. Leschenaultiana, distrib. Western Himalaya and Nilghiri Mts. 
Rubia cordifolia, distrib. Himalaya and most hilly districts of the 
peninsula up to 7,000 ft. Artemisia parviflora, distrib. Himalaya, 
ascending to 11,000 ft. in Sikkim, also western ghats and hills of 
Burmah. Conyza ambigua, distrib. Himalaya and Nilghiri and Pulney 
Hills over 6,000 ft. (Gamble). This is said to be an escape, but I doubt 
it. Lobelia zeylanica : ours is apparently a distinct variety, but the 
species is distributed in the Western Ghats and there is one record 
from Mysore. It is said to be common in Ceylon. Geniosporum elon - 
gatunij distrib. Jeypur Hills and Ceylon (this should be called G. indi- 
cum, Briq. according to Gamble). Plcctranthus ternifolius, distrib. 
Himalaya to Assam. Plectranthus menthoides, distrib. Mahendragiri, 
Western Ghats, and if this be merely treated as a variety of P. coetsa, 
then also Himalayas. Scutellaria discolor, distrib. Himalaya to Assam 
and Burmah, also Bababudan Hills of Mysore (Gamble). 

It will be observed that the Himalayan element is stronger and the 
Chittagong-Burmah element a good deal weaker than in the mountains 
of the Southern tract. This may be partly due to climate, the cooler 
drier cold season and the hotter drier hot season as compared with the 
climate of the mountains of Orissa with their tempering sea-breezes. 


* Duncan and others also refer to evidences of an exceedingly cold if not glacial 
condition during part of the Gondwana period, but this would have been prior 
to the Angiospermous flora. 
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151. The flora of Parasnath has been more carefully investigated 
than that of any other portion of our province. It was dealt with by 
Hooker in the Himalayan Journals and Dr. Thomson spent several 
days on the mountain. He also paid a second visit there in company 
with Dr. Anderson, and it has been further botanized by Edgeworth, 
Clarke and others. 

Anderson, while officiating as Superintendent of the Calcutta Gardens, 
collected the investigations of himself, Hooker, Edgeworth and 
Thomson into a paper, published in the Journal of the Asiatic Society 
of Bengal. The only species found on Parasnath bur which have not 
been recorded also from other parts of the province now are: Berberis 
asiatica, Pygeum Andersoni and Kalanchoc heterophylla. Of these the 
Pygeum is an exceedingly rare plant. I believe that the only other 
locality where it has been found is Maliendragiri Mountain in Ganjam, 
elev. 4500 ft.! The Berberis is Himalayan, but the Parasnath plant 
differs somewhat from the type. The Kalanchoc is frequent on moun- 
tains in the Dekkan. It is to be noted that, in addition to the above, 
Sir J. D. Hooker regarded the Parasnath palm Phoenix robusta as a 
distinct species, and Anderson in his paper mentions 2 species of 
Araliacese (undetermined), which I have not traced. 


Vx Flora of the Southern Tract. 

152. It has been said that the topography of the Southern tract is 
much more varied than that of the Central or Northern tracts ; the 
flora also shows much more variety. The climate, however, is more 
equable, frost never occurs, and the temperatures are higher with 
greater relative humidity, especially in the districts bordering on the 
coast. The area is also more tree-covered (i.e., has been interfered with 
less by man). The Saranda forests of Singbhum with their high 
mountains and deep valleys with perennial streams are floristically a 
part of the Southern tract. The higher parts of Parasnath, although 
more humid than the rest of the Central tract, do not bear any great 
resemblance to the Southern tract in their flora (see para. 151). 

153. The Sal formations in the Southern tract, where they occur, 
do not differ much from those already dealt with, but they tend to 
become more mixed with the species belonging to other types of 
forest. The Sal sometimes occupies the flatter ridges, while the steeper 
drier slopes are occupied by a mixed forest, and a more humid type 
of mixed forests or thorny bamboo occupies the valleys. Jp Kalahandi 
natural Teak occurs in the valleys mixed with the Sal. In other cases 
and more especially in Sambalpur in a less humid climate the base 
of the hills is occupied by Sal, the slopes by poorer Sal and mixed 
forest, and the tops especially on quartz and mica schists are mono- 
polized by the male bamboo (Dendrocalamus strictus ). This last is 
apt to take 'possessibri entirely where coppice fellings are carried out 
witljxmt the bamboo itself being cut. 

v154. The better Sal forest which grows on loam in Angul above the 
level of competition with the thorny bamboo has as its chief associates 
Terminalia tomentosa, Pterocarpus marsupium, Mango, Ougemia 
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dalbergioides , Anthocephalus cadamba , Bursera serrata, Miliusa velutina, 
and also often large Anogeissus lati folia — a somewhat heterogeneous 
assemblage of trees of damper and drier conditions! On the quartz and 
mica schists which give a light-coloured soil, on which Sat is never 
seen well-grown, is Gardenia gummifera (especially characteristic of 
clays and quartz), CJirysopogon monlicola , Heteropogon con tortus and 
A ristida. In some parts of Sambalpur the Sal is much attacked by 
*" Lora n thus longijlorus. ~~~ ' 

155. The bamboo formations. — In many of the valleys and eastern 
plains the Sal and Terminalia is ousted by the growth of bamboo. 
Especially gregarious is the_thorny bamboo ( Bambusa arundinacea), 
but in a few cases Cepludostachyum pergracile or Oxy tenant her a nigra - 
ciliata is found. Few formations are more impenetrable than the thorny 
bamboo forests, or grow fewer subsidiary species. The few trees that 
occupy them are remnants of those that obtained a footing during 
one of the recurrent dowering periods, and of undergrowth there is 
none. It was however in streams flowing through thorny bamboo 
that I first came across the Lawia zeylanica. 

156. Dendrocalamus strictus often occupies the hills (see above under 
Sab, as in some areas of the Central tract. It is rarely very well grown, 
but is apt to take possession of the ground where the rock is near the 
surface. It does not flower gregariously like the Bambusa , but some 
different clumps flower every year. 

Mixed Forests of the Southern Tract. 

157. Humid mixed forests. — The highest hills ascend to 4000 ft. and 
these possess a semi- evergreen type of forest (though Sal is common 
on the drier ridges) between 3000 and 4000 ft. The more interesting 
of die species are those which bring a strong Chittagong and Eastern 
Himalayan clement into die flora. Among the former are Machilus 
villosa, Vitex glabrala (also Santal Parg.), Alphonsea ventricosa, Tur~ 
pinia pomifera, Eugenia fruticosa, Sapium insigne. Among Himalayan 
species are Euonymus glaber, Leea acuminata , Rubus clhpticus, Ville - 
brunea frutescens, Pilea scripta, Baccaurea sapida, while Aralia armata, 
Hyptianthera stricta, Elxocarpus Wallichii, Clematis smilaci folia, Styrax 
serrulatum extend to Bur mail and Phcjcbe lanceolata, Turpinia pomifera 
are both of Chittagong and the Himalayas. The Chittagong element 
is especially interesting, in as much as it is found also at lower eleva- 
tions and in the coastal districts (see pp. 48, 49). 

Especially noteworthy is Evodia melix folia, from the mountain 
ravines of Bonai. This plant has onlv been previously found by me 
in the mountains of British Bhutan, and is only recorded in the Flora 
of British India from Assam. 

158. The drier mixed forests of the Southern tract are usually those 
on steep slopes below the ridges. Sal is usually absent, though many 
of its associates remain. Bursera serrata (which attains 6 ft. girth in 
the Raigarh forest), Dalhergia latifolia (only reaching large girth in the 
valleys), Cleistanthus patulus (especially in rocky ravines), Callicarpa 
arbor ea, Grewia tilix folia and G. elastica, Hymenodictyon, Sterculia 
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villosa and S. colorata, Anogeissus latifolia, Walsura piscidia, Ougenia 
dalbergioides, Bridelia retusa, Petalidium are frequent. On rocks are 
Hemionitis arifolia and Drynaria quercifolia. 

At lower elevations is much Diospyros sylvatica, Melia composita, 
Gelonium , Capparis Roxburghii, and C. sepiaria, but it is difficult to 
draw a line between this type and the evergreen forest on the one 
hand and the laterite or sandstone low mixed forest on the other. 

159. The Khurda laterite and Alhgarh sandstone. — A considerable 
area between the coast and the mountains is occupied by a low laterite 
plateau. It often overlies the Athgarh sandstones, and in some places 
laterite occurs on the sandstone, so that it is difficult without much 
study to separate the sandstone flora from the laterite. The list on 
p. 56 therefore merely records the species occurring in the mixed forests 
and scrub jungles of the lower elevations, whether on laterite or sand- 
stone. 

Among the most noteworthy trees are Xylia (dist. both peninsulas), 
Zanthozylum budrunga (also Chittagong), V it ex pnbcscens (also Chitta- 
gong), Erioglossum edule (dist. Oudh to Chittagong and Burma), 
Lepisanthes tetraphyllus (dist. both sides of the western peninsula and 
also to Burma), Diospyros sylvatica and D. cordijolia, Soymida febri- 
fuga , Cliloroxylon swietenia, Eugenia bracteata (dist. both sides of penin- 
sula and Assam and probably Chittagong), and Hugonia mystax. 

160. More especially on the laterite appears to be the very important 
tree Strychnos mix-vomica . Strychnos potatorum also occurs, but in a 
more evergreen type of forest, and on alluvium. It is also a more 
westerly species. More characteristic of laterite is Webern corymbosa 
and Flacourtia sepiaria . Especially characteristic of the sandstone is 
Randia malabarica , Maba buxi folia. 

161. Much of this tract is still in the state of “ Induced Scrub” in 
the eastern districts. This occurs on heavily grazed lands, both on 
laterite and the sandstone. But the previously scrubby reserves are 
slowly forming a more arboreous type and, comparing them with 
Gamble's description of them forty years ago,* the change may even 
be said to have been rapid. Excepting in the Mals of Orissa, t most 
of the forests are managed as coppice, and the undergrowth is so dense 
that the more arboreous species are handicapped in the struggle against 
the more shrubby and closely branched ones. The thorny species are 
chiefly Flacourtia Ramon tchi, sepiaria and cataphracta, all of which 
also occur in Purncah ; Phyllochlamys spinosa and Plecospermum 
spinosum , the former of which spreads to Burma and the Andamans 
and the latter is sub-Himalayan and Cingalese, while Limonia acidis- 
sima, also common, is a small tree of drier regions and is frequent in 
the Central tract. Atalantia , species of Carissa, Randia , 2 spp., and 
other thorny or prickly trees or shrubs also occur. In these forests 
climbers are also excessively numerous, thus further handicapping the 
trees. 


* See Gamble, Report on the Forests of Khoordah, Orissa , April 27th, 1881. 
t The Mals of Orissa is a hilly very feverish tract in the south bordering on 
the Madras Presidency. It contains much high forest. 
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162. Evergreen forest type . — The evergreen type is far more exten- 
sive in the Southern tract than in the Central, as would be anticipated 
from the greater humidity, especially near the coast. The evergreen of 
the mountain tops has already been referred to ; that of the low-lying 
regions contains a large number of species (see pp. 55, 56), of wnich 
the most interesting, perhaps, are Garcinia Xanthochymus, a tree of 
the eastern Himalaya, Chittagong, Burmah and the Bombay ghats, all 
regions of heavy rainfall ; Garcinia cowa (also Chittagong) ; Aporosa 
Roxburghii, also in eastern sub-Himalaya, Chittagong and Burmah ; 
Macaranga peltata , a rapidly growing tree overtopping the Teak in 
plantations (dist. Western Ghats) ; Polyalthia simiarum, distributed 
Chittagong, Burmah, Duars, a tall straight tree with pale bark and 
large leaves ; Canthium glabrum also occurs in the high-level evergreen 
forest, distrib. Burmah, Duars and Malay Peninsula ; Diplospora singu - 
laris, distrib. Khasia, Burmah and Ind. Archipel. ; Aiphonsea lutea, 
distrib. Silhet and Burma ; Unona discolor, distrib. Duars, Silhct, Chitta- 
gong and Burma; Amoora spectabilis, distrib. Duars to Burma. 

Coastal Tracts. 

163. The low laterite or rocky promontories rarely quite reach the 
shore line, and between them and the shore are frequently cultivated 
alluvial plains which run inland a long way at the principal rivers. 
These alluvial plains are chiefly rice-fields, of which the general charac- 
ter is much the same as in the other tracts. In some places they give 
way to sandy waste dotted over with the palms Phoenix sylvestns and 
Borassus flab elli for mis or, nearer the sea, Cocos nucifera, and along 
the coast a semi-naturalized growth of Casuarina, Calophyllum, Cashew 
nut, Pandanus tectorius and Opuntia. On the littoral sands these 
species also grow, and there is in addition a natural herbaceous open 
formation which becomes denser in the rainy season. Some of the 
plants of this formation are sand-binders. Among these may be men- 
tioned the Ipomxa pes-caprae, the interesting suffruticose dioecious grass 
Spinifex squarrosus, of which the large globose female heads, driven by 
the wind, bound along on its elastic spinous bracts, and Cyperus are- 
narius. But there are no sand-binders of the efficiency of (for instance) 
the Marram grass of temperate dunes. The Opuntia forms one of the 
best sand barriers and wind breaks, and it continually rises on a bank 
formed by itself as the wind-blown sand drives through it and is depo- 
sited on the lee side. The sand flora requires further study. (See 
also p. 59.) 

164. The Mangrove formation . — The tidal forests extend along the 
coast from the Baitarani River at Chandballi to the Tallanga Canal 
south of the Mahanadi, but saline marshes with some of the charac- 
teristic trees of the deltaic swamps, eg., Excoecaria agallocha, Acanthus 
ilicifolius, are also found in Balasore at the mouth of the Burubulung 
and at other places. The mouth of the Subarnareka I have not seen. 
The higher lands between the numerous creeks and channels are 
usually sandy open grassy areas as already mentioned, without forest, 
but grazing large herds of cattle and deer. They are fringed with trees 
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and shrubs common in the more inland forests, such as Randia mala - 
barica , Carissa spinarum, Azima, Maba, Erioglossum edule, Litsxa 
sebifera , Crotalaria striata , Zizyphus oenoplia , Streblus, Eugenia brae 
teata, Csesalpinia crista. More characteristic are Cxsalpinia nuga, Ron - 
gamia glabra , Hibiscus tihaceus and the introduced trees Anacardium 
(Bajan, Or.) and Calophyllum. 

165. In the swamp itself is an evergreen forest which relatively to a 
more terrestrial flora is exposed to the same conditions all the year 
round, the principal difference being perhaps the less salinity of the 
water in the monsoon. On the mud in the shallower water the “hital” 
Phoenix paludosa is often gregarious over considerable areas and a large 
handsome fern (Acrostichum aureum). Furthest out in the deepest 
water is Rhizophora mucronata with much branched stilt-roots and in 
less deep water R. candelaria. Other common species are Ceriops 
Roxburghiana , Kandelia Rheedii, Bruguiera c<mjugata with its variety 
eriopetala and B. cary ophyllo ides, Sonneratia apetala, Lumnitzera, the 
Sundri (Heritiera minor) and many other species (see p. 59), of which 18 
species not before recorded from Bihar and Orissa occur in the Sunder- 
bans and Chittagong* and one, Bruguiera caryophylloides, has not been 
reported from these districts. 

166. Most of the species are distinctly xerophilous in structure and 
possess thick or coriaceous leaves, sometimes with a shining at other 
times with a glaucous perhaps waxy cuticle, the thick leaves with 
aqueous tissue within. Several species, of diverse families, have 
pneumatophores furnished with numerous stomata or lenticels which 
admit oxygen to the roots. These are sometimes called blind root- 
suckers but they never appear to develop as suckers ; they appear to 
be modified root structures, and all transitions occur from ordinary 
roots with ridge-like continuous projections furnished with numerous 
lenticels (i Carapa ), through rounded projections or knees in Bruguiera 
to erect peg-like projections 6 — 18" high above the surface, which are 
often a serious impediment to walking as in Sonneratia apetala, where 
the pneumatophores are conical with exfoliating bark (exfoliating bark 
also occurs in Bruguiera caryophylloides according to Schimper), and 
the more slender pneumatophores of Avicennia officinalis and Ceriops 
Roxburghiana . The function of pneumatophores (/. Schimper) is also 
carried on by the upper parts of the stilt roots in Rhizophora . 

167. The germination of the seeds while still on the tree, or the 
phenomenon of vivipary, is well known in Rhizophora, where the 
hypocotyle often attains a foot in length before dropping, radicle down- 
wards, into the mud. A similar vivipary is seen in several other species 
of the tidal swamps. In Kandelia the hypocotyle also attains a foot, 
in Ceriops and Bruguiera 4 — 6" in length. In the latter genus there 
may be 3 — 4 cotyledons. In Avicennia the comparatively shorts hypo- 
cotyle has upturned hairs which act as a barb, and a short hypocotyle 
is developed before the fruit falls in AEgiceras . This last also occurs 
on the muddy shores of the Chilka Lake. 

* I was only able to give three days to this tour, most of which was on board 
a steamer, and a more extended inspection would add a very large number of 
species to the list. 

B.O. V. I — 4 
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168. Along the sea front of the Orissa coast and washed up by the 
sea may be picked up various fruits and seeds. These may either 
be local or due to the North-East Monsoon drift, a current which 
sweeps up from the Malay Archipelago, curves round the Bay of Bengal 
and down the eastern coast of the Indian peninsula and which would 
thus convey drift from the Malay peninsula, Burmah, Chittagong and 
the Sunderbans and in favourable conditions of the wind deposit these 
on the Orissa coast. Among these fruits and seeds I have found Nipa 
fruticans, which may occur in the Mahan adi delta though I did not 
observe it growing there ; Heritiera minor , which is known to grow 
in all the coastal regions but may have come from Orissa itself ; the 
round smooth fruits (deprived of the exocarp) of Calophyllum , portions 
of the pseudocarp of Panda nus ; hard grey, smooth seeds of Cnesalpinia 
crista * etc. Among them is also a pyramidal fruit (?) somewhat 
resembling that of a Pandanus in shape which has not been identified. 

Concluding Remarks on the Plant CoMMUNrnEs. 

169. The types of forest usually recognized have been mentioned 
in the preceding pages, and it has been pointed out that extensive 
formations, like that of the Sal, really embrace a large number of 
minor plant associations. Such constitutionally robust species occur 
in different forms under comparatively diverse conditions, and in the 
majority of cases the presence of one species has no direct bearing on 
the other components of the association. As for example, Strychnos 
occurs with Sal not because Sal has any direct influence on the 
Strychnos but because the other factors of the locality suit it, or because 
it is not crowded out by other species more suited to the locality. 
Hence Sal may occur in many associations where Strychnos is not 
found, and vice versa Strychnos may occur in associations (such as on 
the southern laterite) where Sal is not always found. 

170. In the Ramnagar (or Sameshwar) Hills Bauhinia purpurea is 
found on ridges with Sal, in the Central tract only along valleys or 
on cool sides of hills rarely with Sal. Clausena pentaphylla is round 
under Sal in Champaran ; in Singbhum its place is taken by Clausena 
excavata, a species which occurs on ridges in the humid climate of 
British Bhutan. Whereas the presence of trees depends on the climate, 
elevation and soil, the presence of many of the smaller plants depends 
not only on these factors but on the presence of the trees, and the 
absence of many species from the Northern tract which occur in the 
adjacent Tarai and Duars and also sometimes in the more humid parts 
of the Southern tract is due to the destruction of the forests by human 
agency. The different combinations of species into associations are 
thus almost endless according to slight varying factors of the localities, 
and in the following tables it has been considered better to classify 
habitats rather than plant-associations arranged under the dominant 
species in the association. Even this must necessarily be incomplete 


* Cmsalpinia nuga with large brown ellipsoid and compressed seeds is commoner 
In die tidal forests. 
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without involving excessive space, and only the more striking or charac- 
teristic species of each habitat can be mentioned. 

17 1. The primary classification of habitats might be into Forests and 
Grass lands as is aclopted by Schimper ; but the grass lands in our area 
being for the most part artificial the prevalence of grass is a secondary 
consideration. Natural grass lands are probably only those in low-lying 
localities of very restricted area known to foresters as frost-holes. 

172. It has been stated above that one species has usually no direct 
bearing on the presence of another. The proposition requires quali- 
fication in two directions. Apart from obvious cases where there is 
a direct relation (such as parasite and host), it appears from the tables 
as a fairly general rule that closely allied species are not usually found 
together or in similar habitats. Not only this but the plants, and this 
does not appear from the tables, even when they are so round in similar 
habitats are not always found in the same habitat. Thus Mucuna 
imbricata and Mucuna monosperma are both found in the more humid 
districts (with rainfall over 60") along streams in more or less evergreen 
forest. Yet I have never seen these two species together or in the 
same valley. Nor can I say in what their requirements differ except 
that M. monosperma is perhaps usually under denser shade than its 
congener, and is more restricted in distribution. 

173. Marked exceptions occur to the rule that closely allied species 
are not usually found in the same habitat in association. These are 
perhaps where the species are somewhat recent or elementary. Cases 
occur especially in the flora of the rice-fields. Witness the many small 
species of Utncularia and the species of Scrophulariaceae of the closely 
allied genera* Vandellia, Bonnaya and Lindemia. 

174. In some cases the presumed origin of some families under 
certain climatal conditions is well illustrated, e.g the Umbelliferse , 
presumably originated in a temperate or cold climate, are mostly 
confined to the elevated pats and tops of mountains. 

175. The following trees and shrubs (in continuation of the short list on p. 37)f 
are common to the Central tract and to the Sub-Himalayan tract: Naravelia zey- 
lanica, Dillenia aurea, Tinospora cordifolia , Capparis horrida, Flacourtia ramontchi , 
Cedrela toona , Olax scandens, Elseodendron glaucum , Celastrus paniculate, Zizyphus 
jujuba, Z. rugosa, Mangifera indica (certainly wild in ravines of C.T. and S.T., 
also probably along water-courses in the N.T.), Semecarpus anacardiutn , Odina 
wo diet, Spondtas, Atylosia crassa, Butea parvi flora, Millettia auriculata, Dalbergia 
volubilis , D. latifolia, Ougeinia, Indigofera pulchella, Cassia fistula, Bauhinia mala • 
barica, B. purpurea , B. Vahlii, Mezoneuron, Mimosa rubicaulis. Acacia catechu, 
A. concinna (rare in C.T. and S.T.), Albizzia stipulata , A. procera, A. lucida (rare 
in C.T., not seen in S.T.), Anogeissus latifolia (only on dry ridges in N.T.), Ter- 
minating belerica, T. chebula, T. tomentosa, Combretum decandrum, C. nanum, 
Eugenia jambolana, E. Heyneana, E. operculata, Careya arborea (only in valleys in 
the south), Woodfordia floribunda, Lagerstroemia parviflora, Casearia graveolens, 
C. * tomentosa, Heteropanax fragrans, Anthocephalus cadamba, Adina cordifolia, 
Mitragyna, Wendlandia tinctoria, Hymenodictyon excelsum , Gardenia turgida , 
Randta dumetorum, R. uliginosa, Pavetta indica, Coffea bengalensis (only in cool 
valleys in the south), Hamiltonia suaveolens, Ardisia solenacea , Sideroxylon 
tomentosum, Symplocos racemosa, Jasminum scandens, Nyctanthes, Alstonia 

* The separation of these genera is artificial as I have shown in the Flora, p. 660. 

fN.B.— The list is not a complete one. 
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scholaris, Holarrhena , Wrightia tomentosa, Calotropis gigantea, C. procera, Cordia 
myxa, Ehretia lasvis , Oroxylum indicum , Stereospermum tetragonum , S. suaveolens , 
Dsedalacanthus nervosus, Gmelina arborea, Clerodendron infortunatum, Caryop - 
tcris Wallichiana (rare in the south), Holmskioldia sun guinea, Piper longum, 
Litsaea polyantha, Phoebe lanceolata, Loranthus longiflorus , L. scurrula , Bischojia 
javanica , Bridelia relusa, B. stipularis, B. tomentosa (rare in south), Flueggea, 
Ktrganclia reticulata , Emblica officinalis , Croton oblongifolius , Putranjiva Rox- 
burghii, Antidesma diandrum, Trewia nudi flora, Mallotus philippinensis, Celtis 
tetrandra (very rare in south), Trema orientalis , T. politoria , Sire ulus asper , Ficus 
bengalensis, F. retusa , J»\ comosa , F. religiosa , F. infectoria, F. hispida , F. cunia, 
F. glomerata , tetrasperma, Smilax macro phylla, Phoenix acaulis. 

176. Abstract of Habitats or Plant Communities. 

I. Regions of greatest aerial humidity, rainfall over 60". 

§ Bettiah-Ramnagar Sandstones. 

0 . Elevation 2000—3000 ft. (p. 54). 

b. Ravines in the higher hills (p. 54). 

c. Slopes and ridges up to 2000 ft. ; Southern slopes (p. 54). 

t/. Other slopes (p. 54). 

<?. Lower valleys and river sides (p. 55). 

§§ Other extra-littoral tracts. Soil physiologically moist. 

A. Lands mostly tree-covered. Forests. 

1. Northern Purneah, rainfall over 80" (p. 55). 

2. Rainfall under 80". Evergreen forest, usually along streams 

in the plains, valleys in the mountains or on mountains 

at elevations over 2500 ft. (p. 55). 

a. Species common to all three tracts (p. 55). 

b. Species of Northern tract only (p. 55). 

c. Species of Northern and Central tract (p. 55). 

d. Species common to the Northern and Southern tracts 
only (p. 55). 

e. Species of the mountains of the Central tract only (p. 56). 

f. Species confined to the Southern tract (p. 56). 

3. Mixed Forests of the lower elevations of the Southern tract 

(see also littoral scrub jungle (p. 56). 

4. Riverian forests of the humid zone (p. 57). 

B. Open lands with few or no trees.* 

1. Savannahs of the Northern Tract (p. 57). 

а. Highland savannahs (p. 57). 

б. Lowland savannahs (p. 57). 

2. Along the courses of rivers and streams (non-aquatics) 

(p. 58). 

3. The open areas of the Central tract over 2500 ft. (p. 58). 

a. Grass lands proper (p. 58). 

b. Along water courses (p. 58). 

c. Sunny slopes (p. 58). 

d. Rocky places (p. 58). 

4. Marshes (p. 58). 

5. Aquatics (see III, where all aquatics area dealt with to- 

gether (p. 66). 

* Village lands are treated together under n. 
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§ § § Littoral tracts. Soil physiologically dry (mostly saline). 

A. Tree covered. 

1 . Deltaic swamp forest (p. 59). 

2 . Littoral scrub jungle, rocky faces of Chilka Lake (see Bfe.). 

B. Open coast. 

a . Sands (p. 59). 

b . Rocky places near the sea (p. 59). 

c. Saline marshes (p. 59). 

II. Regions with a rainfall usually under 55" per annum. 

A. Forests, or lands mostly tree-covered. 

1 . Soil mostly moist (p. 59). 

a Plains and valleys, general (p. 59). 

b. B'lmbusi arumlinacea formation (p. 60). 

c. Evergreen forest belts, streams along valleys, etc. (p. 60). 

i. General (p. 60). 

ii. In muddy streams under dense shade (p. 61). 

iii. Clinging to rocks in the forest streams (see also Aquatics) 

(p. 61). 

iv. Rocky or gravelly beds of streams in the forest '(19 *d) 

v. In humus under shade (p. 61). 

vi. Rocky ravines (p. 61). 

vii. Well-drained sides of nalas (p. 61). 

d. Cool sides of hills (p. 61). 

2. Soil with the water table often above the surface at one sea- 

son, very deep at another. Riverain Mixed Forest (p. 61). 

3. Soil mostly dry except in the monsoon (p. 62). 

a . Hill Mixed Forest of Central tract and Southern tract 

(p. 62). 

i. General. Hill type Sal formation (p. 62). 

ii. Hot slopes and rocky tops of hills, usually without Sal 

(p. 62). 

iii. Among rocks in the hills, not necessarily at the top 

(p. 62). 

iv. Sandstone hills (p. 62). 

v. Trap hills (p. 62). 

fe. Cotton soil (p. 62). 

c. Open forest (p. 63). 

d. Scrub jungles (p. 63). 

i. On mixed soils (p. 63). 

ii. On latcrite (p. 63). 

e . Under the shade of trees near villages (p. 63). 

B. Open lands. 

1. Grass lands inside the forest (p. 64). 

2. Waste ground and pastures (p. 64). 

a . General (p. 64). 

b. Weeds of the rainy season (p. 64). 

c. Damp waste ground (p. 64). 

d . Dry waste ground (p. 64). 

e. Ruins and rubbish heaps (p. 65). 

f. Feral and naturalized plants (p. 65). 
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3. Marshes, margins of tanks, etc. (p. 65). 

4. Saline marshes # (p. 65). 

5. Along rivers (p. 65). 

a . On the banks (p. 65). 

b. In the dry beds (p. 65). 

c. In the beds with the roots in the water (p. 65). 

d. On or among the rocks of rocky beds (p. 65). 

6. Village lands (p. 65). 

a. Cultivated (p. 65). 

i. Rice fields (p. 65). 

ii. On the bunds between rice-fields (p. 65). 

iii. High-level fields (p. 66). 

tin Northern tract only (p. 66). 
ft Central and Southern * tracts (p. 66). 

b. Uncultivated in hedges, on trellises, etc. (p. 66). 

III. Aquatics. 

a. General (p. 66). 

b. Running water (p. 66). 

i. In the forest (p. 66). 

ii. In the open (p. 66). 

c. Still water (p. 66). 

I. Regions of greatest aerial humidity, rainfall over 60". 

§ Bettiah-Ramnagar Sandstone hill tract : — 

a . Elevation 2000 — 3000 ft.: — 

Eriolsena Wallichii , Rhus semialata , Lespedeza macrostyla, XJraria pulchra, 
Ruhus ellipticus (also S.T.), Bohmeria rugulosa. 

b. Ravines in the higher hills: — 

Cleidion javanicum, Cyclostemon assamicus (also S.T.), Gymnosporia rufa, Sabia 
paniculata, Meliosma simplicifolia, Albizzia lucida, Trevesia palmata (also S.T.), 
Chonemorpha macrophylla, Phlogacanthus, Ficus glaberrima, Dendrocalamus 
Hamiltonh. 

c. Slopes and ridges up to 2000 ft. General aspect south: — 

i. Pinus longifolia. This constitutes a distinct formation in one 
small relatively dry area (see “Forests of N. Champaran,” Ind. For ., 
June, 1917). Associated with it are few Sal, Grewia helicteri folia, Inula 
cappa, Pollinidium angustifolium . 

ii. The Sal forms more than one formation according to type, 
chiefly on the lower slopes and on the bhabar at the foot. It calls for 
no special remark except that the lower Sal has Dillenia pentagyna, 
the upper D . aurea as an associate, and the damper Sal contains much 
Croton oblongifolius. 

iii. The following are subsidiary species on slopes and ridges 
in both formations, and also occur without the principal species: — 

Polygala crotalarioides (shrubby form), Sterculia colorata , Clausena pentaphylla, 
Iphigenia indica. 

d . Other slopes. These are chiefly occupied by a mixed forest: — 

i. Terminalia tomentosa sometimes forms a nearly pure forma- 
tion in saddles mixed with Adina cordifolia and with an undergrowth of 
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Capillipcdium assimilis. This formation also occurs in valleys with 
much Piper longum on the damp ground. 

ii. Interesting species of the mixed forests are in the higher 

parts : — 

Rubia angustissima, Poly gala crotalarioides (shrubby form), Leucas helicterifolia. 

On a white sandy loam arc found — 

Euphorbia fusiformis and Echinacanthus attcnuatus, Tylophora rotundifolia. 

Rather damper parts contain — 

Sterculia colorata, Pterospermum aceri folium, Clausena pentaphylla , Hippocratea 
arborea, Jasminum caudatum, Smtlax lancexfolia . 

e. Lower valleys and river sides: — 

Sterculia pattens , Ilex umbellulata, Moringa oleifera (river banks), Tephrosia 
Candida , Desmodium confer turn , Butea minor , Osbeckia nutans (along streams), 
Osbeckia nepalensis (open grassy jungles), Bassia butyracca, Gentosporum strobili- 
ferum (open grassy jungles), Lettsomia Thomsoni , Perilla ocimoides, Piper longum , 
Piper peepuloides , Cymbopogon microtheca. 

The last occurs in savannahs which are in most respects similar to 
those of the other moist tracts. 

§§ Other humid extra-littoral tracts. Soil physiologically moist 
(cp. §§§): — 

A. Forest lands or lands mostly tree-covered (cp. B, p. 57): — 

1. Northern Purneah, rainfall over 80". Forest and sward 
mostly evergreen: — 

Stephania hernandifolia (also Champaran), Saccopetalum longiflorum, Vitis 
adnata, V. bracteolata , ELrocarpus serratus, Mallotus denticulata , Pueraria phaseo - 
loides , Tephrosia Candida , Jussieua fissendocarpa, Alangium be gonii folium, Van - 
gueria spinosa (as distinct from pubescens), Hedyotis scandens , Premna barbata (as 
distinct from calycina), Litsaea salicifolia, Polygonum chinense, Dracaena angustifolia . 

In this district, also, many plants, not enumerated, found in ever- 
green forest of other tracts, grow in the open. 

2. Other evergreen forest, usually along streams in the plains, 
or valleys in the mountains, or on the mountains at elevations over 
2500 ft. Rainfall under 80". 

a. Species common to all three tracts: — 

Clematis nutans , Naravelia zeylanica, Dillenia pentagyna , Bridelia stipularis , Leea 
crispa , Vitis pedala, V. auriculata , Saraca indica, Melastoma malabathricum 
(usually in open in N.T.), Bidens pilosa, Amoora rohituka, Heteropanax fragrans, 
Celtis tetrandra , Artocarpus lakoocha , Sideroxylon tomentosum, Selaria plicata, 
Capillipedium parviflora . 

b. Species of Northern tract only (also most of thosd enu- 
merated under the Bcttiah tract, lower valleys, §e): — 

Bassia buiyracea , Stephania hernandifolia. 

c. Species of Northern and Central tracts only: — 

Vitis lanceolaria , Siphonodon celastrineus (rare, only in S.P., in C.T.), Vigna 
pilosa, Desmodium gyroides, Jasminum pubescens, Hedychium coronarium (along 
watercourses in the hills of the Central tract). 

d. Species common to Northern and Southern tracts only 
(the Saranda forests are included in the S.T.): — 

Michelia champaca , Tiliacora (also northern S.P.), Gelonium multiflorum (also 
northern S.P.), Bridelia tomentosa, Mallotus repandus, Aporosa dioica , Putranjtva, 
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Natsiatum herpeticum, Flacourtia cataphracta, Mesua ferrea, Pterospermum subert - 
folium, Alphonsea ventricosa (northern S.P.), Phoebe lanceolata , Calamus spp., 
Meliosma stmplicifolia, Calonyction bona-nox , Premna scandens cum coriacea 
(considered as one), Randia fasctculaia, Desmodium triquetrum , Vitex glabrata 
(Rajmahal hills, moister parts, considered in this respect as part of Northern tract). 

e . Species peculiar to the Central tract, rarely also S.T. These 
are mostly plants of high mountains : — 

Helinus lanceolatus (almost in open), Pygeum acuminatum, P. Andersoni (Par.), 
Berberis asiatica (Par.), Pittosporum floribundum (down to 2000 ft.), Viola Patrinii, 
Drymaria cordata (Par.), Rhamnus dahuricus , Smithia cilliata (Par.), Tephrosia 
tinctoria (on bauxite), Desmodium parvifolium, Dumasia villosa, Rubus mollucanus, 
Geranium ocellatum , Kalanchoe heteraphylla (Par.), Bupleurum 2 spp., Ophiorrhiza 
fasciculata , Anotis ealycina (Par.), Knoxia brachycarpa, Rubia cordifolia, Laggera 
alata, Conyza ambigua (sunny slopes), Vemonia diver gens, Rhynchoglossum, Didymo - 
carpus , Didissandra , Vitex glabrata (Rajmahal Hills), Asparagus gracilis (Neterhat 
only), Chlorophytum tuberosum (in thin forest or sometimes in the open, also in 
Sant. Parg.), Habenaria Stocksii , H. goodyeroides and H. Lawii , Pogonia flabelli • 
forrnis (in humus in the shade of rocks). 

f. Species only found in the Southern tract (including the 
Saranda forests). Many are also Himalayan: — 

Vvaria lurida, Unona discolor, V . Ion gi flora, Polyalthia simiarum, P. cerasioides, 
P. suberosa, Alphonsea lutea, Anamirta cocculus, Gelonium lanceolatum, Prosurus 
indicus , Glochidion zeylanicum, Tragia Gagei, Bridclia verrucosa, Macaranga peltata, 
Acronychia laurifolia , Paramignya Griffithii, Evodia m elite folia (Bonai only), Vitis 
assamica, Leea cequata, Harpullia imbricata , Erioglossum, Lepisanthes, Mucuna 
monosperma , M. imbricata, Desmodium viscidum, Atylosia cajanifolia , Diplospora 
singularis, Hyptianthera stricta , Lasianthus truncatus, Psychotria adenaphylla , 
Ophiorrhiza Harrisiana, Symplocos spicata, Jasminum scandens, Linociera mala - 
barica, Ligustrum, Alstonia venenata, Anodendron, Jpomcea sepiaria, Ecbolium 
Linneanum , Litsaea nitida , Piper attenuatum , P . trioicum, Ficus asperrima, F. 
scandens , Laportea crenulata (also in the Tarai and Duars), Scindap\us (rare also 
in C.T.), Dracaena terniflora, Dioscorea oppositifolia, Curcuma aromatica , Oxyten- 
anthera . 

The following are always close to the streams: — 

XJvaria Hamiltonii, Garcinia cowa (Hamilton also reports it from Monghyr), 
Garcinia xanthochymus , Elaeocarpus robustus , Lager stroemia flos regime. Citrus 
aurantium , Amoora spectabilis, Antidesma bunius , A. acuminatum. 

Along marshy streams: — 

Clinogyne dichotoma, Phrynium spp., Habenaria tri flora. 

The following mostly over 3000 ft.: — 

Clematis smilacifolia , Elaeocarpus Wallichii (distrib. Burma), Baccaurea sapida 
(Tarai and Duars), Citrus medica, Rhamnus nepalcnsis , Euonymus glaber, Tarpinia 
pomifera, Aralia armata (distrib. Sikkim and Burma), Psychotria denticulata , 
Chasalia curviflora, Styrax serrulatum (distrib. Himalaya), Peperomia reflexa (also 
on Par. in C.T.), Machilus villosa, Pilea scripta (dist. Duars and Chittagong), 
Villebrunea frutescens (distrib. Himalaya), Rhaphidophora, Sapium insigne, Leea 
acuminata (also E. Himalayas), Eugenia lanceaefolia (dist. Duars), E. fruticosa (dist. 
Chittagong), Rubus ellipticus , Ardisia depressa , Bridclia pubescens. 

The following mostly confined to rocky ravines: — 

Dimorphocalyx glabellus, Lasiococca Comberi , Sansevieria Roxburghiana. 

3. Mixed forests and scrub jungles of the lower elevations of 
the Southern tract* These are situated in the moister region and often 
not verv far from the sea, but the soil is not saline. The scrub is an 
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impoverished state of the Mixed, and there is no sharp line of demar- 
cation. Several also occur in II (regions of lower humidity): — 

Pterospcrmum Hcyneanum (extends to Sambalpur), Xylia xylocarpa (also Mayur- 
bhanj, Narsingpur and Kalahandi, Grewia rhamnifolia (rocky forest), G. aspera 
(also C.T.), G. multiflora (also N.T.), Cleistanthus collinus (widespread), C. patulus 
(chiefly in rocky jungles), Hugonia mystax, Ochna squarrosa, Zizyphus xylopyra, 
Allophyllus serratus, Cylista scariosa, Tinospora c or di folia, Capparis floribunda , 
Putranjiva , Aspidopterys indica , Zanthoxylum budrunga, Toddalia aculeata, Aero - 
nychia laurifolia, Glycosmis arborea, Melia composita, Ougeinia, Pterocarpus (both 
also C.T.), Ormocarpum sennoides, Capparis brevispina (scrub), C. Roxburghii 
(rocky places), C. sepiaria (scrub), Pavonia odorata , Hibiscus micranthus (sand- 
stones), Grewia rotundifolia (sandstones), Webera corymbosa, Randia malabarica, 
Croton caudatus (with Sal), Mallotus repandus (also N.T.), Soymida (esp. on kunker), 
Erioglossum , Lepisanthes tetraphylla. 

In the moister mixed forests of Angul, Mango, Anthocephalus cadamba , Alstonia 
scholaris, Bursera serrata , Miliusa and Melia composita are usually prominent. 

4. Riverain forest of the more humid regions. This includes 
and is chiefly confined to the Kliair-Sissu Mixed forests of the extreme 
Northern tract. Besides the form of Khair (Albizzia catechu var. 
catechuoides) characteristic of it and the Sissu, which is scarce in our 
area as a wild tree, the following subsidiary species are characteristic: — 

Erythrina indica , Adina cordifolia , Ehretia acuminata, Morns indica, Litsaea 
salicifolia (in the moister parts only), Putranjiva (ditto), Tiliacora acuminata , 
Grewia multiflora (in S.T. found on ever, for.), Vitis angustifolia , Pxderia feetida 
(occasional also in C.T.), Hedyotis scandens, Porana paniculata (also in C.T. in hills 
and in Ramnagar Hills), Premna latifolia var. Gamblei, I pom sea viti folia, Deeringia 
baccata (with pretty scarlet berries), Elacagmis latifolia. Also very frequently 
Albizzia stipulata, Cedrela toona, Trema orien talis, Streblus asper, Bridelia stipu - 
laris with red drupes, Ichnocarpus frutesccns, Bryonia laciniosa, Hymenodictyon. 
In more permanently moist depressions Putranjiva, Calamus viminalis , Flacourtia 
cataphracta , Mallotus repandus, Litsxa salicifolia and polyantha , Alstonia scholaris , 
Randia uliginosa, Aporosa, Phlogacanthus thyrsiflorus and Entada scandens 

B. Open lands with few or no trees: — 

1. Savannahs of the Northern tract: — 

a. Highland (i.e. not waterlogged or with moving water) 
savannahs. These are maintained in a state of grass by artificial means. 
They are caused by fresh deposits of silt or destruction of the forest: — 

Grewia sclerophylla, G. sapida (also C.T. and S.T.), Glochidion multiloculare (and 
C.T.), Ochna pumila, Olax nana, Leea crispa, Abrus pulchellus, Desmodium trique- 
trum (and S.T.), Flemingia involucrata (and S.T. in low grass-lands), Flemingia 
angustifolia, Careya herbacea, Oldenlandia gracilis (all tracts), Calo f ropi$ acia , 
Rivea ornata , Premna herbacea (all tracts), Clerodendron serratum and C. sipho - 
nanthus (ditto), Plectranthus ternifolius , Cyperus niveus , Saccharum fastigiatum , 
S. narenga , Puliculum articulata, Eulalia argentea , Andropogon apricus, Chryso- 
pogon montanus, Amphilophis glabra , Cymbopogon nardus, also many other 
Gramineae. Curcuma zedoaria , Pachy stoma senile (also C.T.), Eulophia campestris 
(also C.T.). 

The first trees to obtain a footing in the savannahs are usually — 

Eugenia operculata , Garuga pinnata, Odina wodier , Phyllanthus emblica, Sym- 
plocos racemosa . 

b . Lowland Savannahs: — 

Saccharum procerum , S . spontaneum , Ophiurus megaphyllus, Arundinella brastli- 
ensis, Phragmites karka, Triraphis sp., Anthistiria gigantea, Coix, Polytoca bracteata, 
Alj>inia spp., Calamus guruba , C. tenuis, Ficus heterophylla , Rivea ornata, Hedy - 
chium coronarium and H. stcnopetalum. 
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c. The same, but grass kept short by heaving grazing: — 

Zeuxine membranacea , Z. affinis. 

2. Rivers and streams in the moist region (exc. the pats). 

Non-acquatics : 

a. Chiefly on the banks : — 

Cochlearia flava, Pulicaria foliolosa, P . crispa, Rosa involucrata (also in C.T. and 
S.T., but usually in the forest where shaded), Barringtonia acutangula (ditto), 
Cratseva religiosa , Saccharum munja, Campanula canescens (also in C.T., but at 
high elevations), Streptocaulon (steep sandy banks in Purneah), Hygrophila poly - 
sperma, Colocasia antiquorum (var.), Gleichenia linearis. 

b. Chiefly in the beds: — 

Dentella repens (also rice-fields), Tamarix ericoides (also C.T.), Co tula, Phragmites, 
Saccharum spontaneum. 

3. The “pats” and other grass areas of the Central tract over 
2500 ft. The pats are usually grass lands. The condition is mostly 
due to the firing and grazing, aided by frequently unfavourable subsoil 
(trap or laterite) and strong winds which make rc-afforestation difficult: — 

a. Grass lands proper: — 

Euphorbia prolifera, Ochna pumila, Olax nana (rare in II), Hypericum japonicum r 
Geranium ocellatum , Viola Patrinii, Leea crispa, Erythrina resupinata, Indigofera 
Hamiltoni, Pycnocycla glauca, Peucedanum dhana ( P . nagpurense is a forest species 
at same and lower elevations), Pimpinella monoica, P. bracteata , Combretum nanum 
(also II), Rhamnus dahuricus (rocky places), Rubia cordifolia, Conyza stricta, C. 
asgyptiaca, C . ambigua (sunny slopes), Pulicaria angustifolia, Glossogyne pinnati - 
pda, Artemisia parviflora, Senecio nudicaulis, Tricholepis, Crepis acaulis, Sonchus 
arvensis. Lobelia zeylanica (var.), Jasminum strictum, Ipomsea barleriodes, L 
petaloidea var. pauctflora, Geniosporum elongatum, Plectranthus ternifolius (also 
N.T.), Lavandula, Micromeria , Ajuga, Cyperus niveus, Curcuma angustifolia, Xyris 
coronata, X. pauci flora (wet places), Chlorophytum laxum (dry places with rock 
near the surface). 

The grasses themselves are not very characteristic: — 

Andropogon apricus, A. assimilis, Axonopus semialatus , Arundinella setosa r 
A. Wallichii, Apluda varia, Arthraxon ciliaris, Anthistiria gigantea, A. imberbis, A. 
ciliata, Chrysopogon monticola, Cymbopogon Martini, Imperata, Ischsemum laxum, 
Saccharum spontaneum, S. narenga, Sorghum fulvum, Andropogon intermedius, 
Pollinia argentea, P. articulata (chiefly, like some of the others, in the neighbouring 
forest), and others. 

b. Along the streams on the pats : — 

Osbeckia chinensis and rostrata (wet places generally), Osbeckia rostrata var. 
sexangularis, Hydrocotyle rotundifolia, CEnanthe stolonifera, Hypericum Gaitii* 
Desmodium parvifolium (on banks), Rubus mollucanus, Potentilla Kleiniana, P. 
Leschenaultii , Ligusticum alboalatum, Lobelia zeylanica (var.), Lysimachia obovata, 
Limnophila hypericifolia, Plectranthus menthoides, Dysophylla auricularia, Scutel- 
laria discolor (banks), Polygonum pedunculare, Colocasia antiquorum var. stolonifera 
C. fallax, Thesium (in wet grass), Eriocaulon collinum (semi-aquatic). 

c. On sunny slopes: — 

Elsholtzia incisa. 

d. Among rocks: — 

Dianella ensifolia (in the shade of rocks). 

4* Marshes: — 

Ranunculus sceleratus, Nasturtium palustre, VEschnomene aspera (jhecls), Stellaria 
Wallichiana (under shade), Fragaria indica (damp shady places, hardly marshy). 
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Potentilla supina, Pentapetes phcenicea , Lippia geminata, Juncus bufonius, /. 
prisma tocarpus (wet ground rather than marshes and also in Central tract). 

§ § § Littoral tracts. Soil physiologically dry (saline, or sandy and rocky, 
or both saline and sandy or rocky): — 

A. Forest : — 

1. Deltaic swamp forest and saline marshes: — 

Hibiscus tiliaceus, Thespesia populnea, Heritiera minor , Brownlowia lanceolata, 
Excoecaria, Carapa obovata , Dalbergia spinosa, D. candenatensis , Derris uliginosa 
Csesalpinia nuga, Rhizophora 2 spp., Ccriops, Kandelia, Bruguiera 2 spp., Lumnit- 
zera , Sonneratia, Salvadora persica. Sarcolobus carinatus, Tylophora asthmatica> 
Pandanus tectorius, Phoenix paludosa, ALgialilis, JEgiceras majus , Parsomia, 
Acanthus ilicifolius, Premna integrifolia, Clerodendron inerme, Avicennia, Flagel- 
laria indica. 

2. Littoral scrub jungle. This is doubtfully classified as a physio- 
logically dry soil. Its condition may be due to the poor soil (often 
laterite or sand) combined with strong sea winds. It passes into the 
Mixed forest: — 

Gymnosporia emarginata, Scutia myrfina, Azima tetracantha, Pisonia aculeata, 
Weihea ceylanica. 

B. Open coast (the sands in the rains are physiologically wet): — 

a. Sands: — 

Phyllanthus rotundifolius, Euphorbia rosea , Agyneia bacciformis, Vitis viliginea, 
Stylosanlhes mucronata, Desmodium biarticulatum, Canavalia lineata, Osbeckia 
zeylanica var. non-rostrata, Oldenlandia arenaria , Hydrophyllax maritima , PedaHum 
murexy Cyperus arenarius, Bulbostylis subspinescens, Spinifex, Allmania nodi flora 
var. Roxfmrghiiy Crinum asiaticum (also partially under shade of trees), Crinum 
deflxum (but partly in water derived from streams), Launea pinnatifida, Ipomiza 
pes-caprx, Pandanus tectorius, Calotropis gigantea. While further from the sea 
occur Casuarina , Streblus , Cashew nut, Calophyllum and Palms. Excepting the 
Spinifex grasses are rare. Panicum paspaloides grows in semi-salt water. Panicum 
repens occurs on the sands but is common inland, and Zoysia pungens is rare. 

h. Rocky places near the sea: — 

Euphorbia caducifolia, Gymnospoiia emarginata , Scutia myrtina , Vitis quadran - 
gularis (also inland), AEgiceras, Maba buxifolia (also inland), Azima tetracantha , 
Pisonia aculeata (also inland). 

c. Saline Marshes. This is mostly included under (A), as many 
of the species, like Acanthus ilicifolius , though preferring open marshes, 
are more or less shade-bearing and found in association with the trees 
in places with comparatively little water. Salicornia brachiata, Suxda 
2 spp. 

II. Regions of less aerial humidity, rainfall under 55" per 
ANNUM : — 

A. Forest lands or lands mostly tree-covered: — 

1. Soil mostly moist: — 

a . Plains and valleys, general: — 

The principal species are Sal, Terminalia tomentosa (all positions, but 
attains its finest dimensions in low moist valleys, where it sometimes 
is nearly pure). 

Other characteristic species are: — 

Polyalthia cerasioides (moister valleys), Mitiusa velutina , Hibiscus cancellatus, 
H. solandra (C.T. only), Thespesia lampas, Kydia calycina , Helic teres, Grewitt 
tilixfolia , G. Rothii, Bridelia retusa, Antidesma dtandrum, Croton oblongifoliuz 
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(local), Mallotus philippinensis , Phyllanthus debilis, Emblica officinalis, Garuga 
pinnata, Clausena excavata, Semccarpus anacardium, Vitis repanda, V, tomentosa, 
Leea aspera, Odina wodier (moist type), Ougeinia dalbergioides, Desmodium pul - 
chellum, Millettia auricula ta, Butea parviflora, Indigofera pulchella, Desmodium 
gyrans (damp banks in r.s.), Cassia fistula, Flemingia chapper , F. semialata (moister 
places), Terminalia belerica, Carey a arbor ea, Lagerstrxmia parviflora, Mitragyna 
parvifolia, Adina cor difolia, Randia dumetorum, W endlandia tinctoria, Siegesbeckia 
orientalis, Symplocos racemosa, Lettsomia setosa, Ficus comosa, F, infectoria, F. 
Rumphii, F. religiosa , F. bengalensis. 

Of the few Cyperacex which grow in the shade and away from water 
may be mentioned the species of Scleria and Car ex cruciata. 

Shade-bearing Gramineae in the valley forests are the bamboo Cephalostachyum 
pergracile, found rather in deep ravines than in normal valley forest, Chloris incom - 
pleta, Setaria plicata (chiefly in I), Panicum montanum (but usually in the hill 
forests), Arthraxon ciliaris, and especially Oplismenus compositus and O. Burmanni 
which often grow r under dense shade (see also grasses of ravines and evergreen 
forest). Open grassy forests are not included here. 

The following appear only in the r.s. or end of the h.s. : — 

Amormphophallus bulbifer, Ariszema tortuosum, Smilax macroflhylla, Asparagus 
racemosus, Chlorophytum arunditiaceum (also in the most humid tracts), more in 
the forest than the other species, Crinum la ti folium (usually on the dry banks of 
nalas under shade), Tacca pinnatifida (in rocky ground), Dioscorea anguina, D. 
belophylla (chiefly rocky forest), D. Wallichii, D. bulbifera , D.pentaphylla . Species 
of Globba, Curcuma, Zingiber and Costus. 

Along streams under light shade: — 

Amornum dealbatum, Habenaria platyphylla (on clay), H. plantaginea. 

Under dense shade: — 

Habenaria furcifera. 

b. Bambusa arundinacea. This forms a pure formation in 
valleys in Angul or only fringing streams in the Central tract, where it 
takes the place of the more usual evergreen forest. When once well 
established it kills out all competitors until it flowers. 

c. Evergreen forest. This includes also those species which, 
not evergreen themselves, are only found along streams in the less 
humid tracts. The type passes into that of the most regions (p. 53): — 

i. General: — 

Michelia champaca (perhaps always with rainfall over 60"), Dillenia pentagyna, 
Clematis gouriana. Polygala glomerate, Hibiscus pungens , Sterculia villosa, Trium - 
fetta pilosa, Grewia disperma, Glochidion lanceolarium, Antidesma acuminatum , 
Bridelia stipularis, Cleistanthus collinus (valley form), Bischofia javanica, Heynea 
trijuga, Cedrela toona, Amoora rohituka, Saraca indica, Zizyphus rugosa , Gouania 
leptostachya, Vitis latifolia, V. auriculata, V. repanda, Hiptage madablota t Micro - 
melum pubescens, Xylosma longifolia, Mangifera indica, Cratseva religiosa, Leea 
robusta, L. sambucina, Pongamia glabra, Saraca indica, Albizzia snpulata, A . 
procera, A . odoratissima, Desmodium polycarpum (spreading generally into the 
valley forests), Flemingia stricta (ditto), Mezoneurum, Entada scandens, Mucuna 
imbricata (perhaps always in I), Barringtonia acutangula (on edges of rivers and 
along nalas), Anogeissus acuminata, Terminalia arjuna (rarely in the evergreen 
forest), Combretum decandrum , Vangueria pubescens, Hcdyotis vestita, Ardisia 
solenacea, Sideroxylon tomentosum, Erycibe paniculata , Diospyros embryopteris, 
D, sylvatica (chiefly in I), fasminum pubescens (S.P. only perhaps in I), Linociera 
intermedia, Alstonia scholaris, Wrightia tomentosa , Str&phanthus Wallichii, Stro- 
bilanthes scaber, Dsedalacanthus neroosus, Vitex glabrata (only S.P.), V. peduncula - 
fis, Premna calcyina , Clerodendron infortunatum , Ipomaea turpethum, I. cymosa, I, 
^viti folia, Hewittia bicolor, Limnophila Roxburghii, Nelsonia campestris (rarely in 
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the open), Oroxylum indicum (in the open in I), Bohmeria platyphylla , Scindapsus 
officinalis, Actinodaphne angustifolia, Beilschmiedia Roxburghiana, Trema orientalis 
(in opening only), Ficus comosa, F. hispida, F. scandens, Cyanotis tuber osa, 
Dioscorea dsemona (also outside evergreen belts). 

ii. In muddy streams under shade: — 

Alocasia fornicata, Licuala peltata, Car ex phacota, Curculigo recurvata, Musa 
ornata, Gastrochilus longiflora. 

iii. Clinging to rocks in the streams: — 

Lawia zeylanica (Angul, rainfall probably over 60"), Cyathocline lyrata, 
Ischsemum hit turn, Vitis trifolia . 

iv. Rocky or gravelly beds of streams under shade: — 

Ficus lanceolata, Lepidagathis fasciculata, Goodyera procera. 

v. In humus under shade: — 

AEginetia, Balanophora (on roots of trees). 

vi. Rocky ravines: — 

Vitis trifolia, Musa sapientum, Melothria heterophylla, Hiptage madablota, Mur- 
ray a exotica, Tinospora malabarica (S.P. only), Hibiscus tetraphyllus (S.P. only), 
Buettneria hcrbacea, Bridelia montana. Euphorbia nivulia, Ochna squarrosa (also 
ordinary valleys in S.T.), Pueraria tuberosa, Hymenodictyon, Hamiltonia, Millettia 
racemosa, Memecylon, Dimorphocalyx (S.T. only), Lasiococca Comberi (S.T. only), 
Combretum ovalifolium, Jasminum sambac (S.T.), Alstonia venenatus (S.T. only), 
Vallaris (also N.T.), Aganosma caryophyllata, Lepidagathis hyalina and fasciculata 
(rock and grass near rocky streams), Holmskioldia sanguinea, Colebrookia (also 
N.T. in open), Pogonatherum saccharoideum, Arthraxon microphyllus, Capilli - 
pedium assimilis, Paspalum scrobiculatum, Thysanolsena agrostis, Caryota mens 
(in C.T., in ordinary valley forest in S.T.). 

vii. Well-drained sides of nalas, usually outside the ever- 
green belt: — 

Combretum decandrum, Alangium Lamarckii, and several of those species which 
spread from the rocky ravines or the evergreen forest. 

d. Cool sides of hills (usually north aspects) where the ground 
is more damp and rocky. This locality passes into the last, but it is 
situated further from the bottom of the valley : — 

Hamiltonia suaveolens (also Champaran. In S.P. it occurs on trap, in Singbhum 
on quartzite, common in Monghyr Hills, and is generally local), Bur sera serrata, 
Hyptianthera stricta (also on cool ridges in moist zone), Blumea virens, Sterculia 
colorata, Chloroxylon swie tenia, Gardenia latifolia, Thalictrum, Homalium nepalense 
(also on ridges in moist zone), Kydia calycina , Ochna squarrosa , Pterocarpus 
marsupium, Heteropanax fragrans, Scleichera trijuga, Cleistanthus patulus (S.T. 
only), Siegesbeckia , Crepis japonica, Mxsa indica (and valleys), Nyctanthes, Hemi - 
desmus (and ev. for.), Canscora decussata (esp. on damp, clay), Oroxylum indicum 
(and in valleys), Radermachera xylocarpum (and valleys) (S.T. only), Callicarpa 
arborea (and cool tops of hills), Vitex peduncularis, V, glabrata (only in S.P. and 
Mayurbhanj, mostly in moist zone), Canscora diffusa (damp banks and wet rocks, 
also in valleys), Ficus glabella, Ficus cunia, Remusatia vivipara (among rocks in 
very damp places), Colocasia antiquorum var. rupicola. 

2. Soil with very variable moisture content at different seasons 
and usually free water in the dry season deep down. Riverain Mixed 
Forest. This is not well marked as a type away from the sub-Hima- 
layan tract (sec I), but the following often compose a narrow belt near 
rivers. 

Terminalia arjuna, Albizzia procera (but chiefly in valleys), Homonoia, Kir - 
ganelia, Trewia, Spondias, Crotalaria sericea, Phyllanthus Lawii (see open river 
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beds), Celastrus paniculatus , P origami a, Ehretia Ixvis , Ipomxa vitifolia , Fite* 
leucoxylon, Holoptelca integrifolia, Saccharum spontancum . 

3. Soil dry except in the rainy season: — 

a. Hill mixed forest of Central tract and Southern tract: — 

i. General: — 

Sal, hill type, Garuga pinnata, Flacourtia ramontchi (also valleys, and N.T. in 
scrub), Olax scandens, Crotalaria albida, Buchanania latifolia , Odina wodier (hill 
type), Indigofera pulchella , Butea scandens , Erythrina suberosa , Ougeinia dalbergi - 
oides (hill form), Cassia fistula (general), Clematis nutans, Dillenia aurea , Sacco - 
petalum tomentosum , Cochlospermum, Sterculia urens , Cleistanthus collinus, /Egle 
marmelos, Eriolxna Hookenana, Grewia Rothii, Zizyphus zylopyra, Boswellia 
serrata, Chloroxylon swietenia , Elxodendron, Semecarpus anacardium, Odina wodier , 
Buchanania latifolia (rare N.T.), Gardenia turgida, Schleichera trijuga, Grewia 
elastica , Bassia latifolia, Gardenia gummifera (chiefly on clay with quartz stones), 
Schrebera swietenioides, Thunbergia fragrans, Ruellia suffruticosa (mostly on clay), 
Dsedalacanthus purpurascens , Baneria crislata , Gmelina arborea, Wrightia tinctona , 
Blepharis, Symphorema involucrata, Ficus Rumphii, F. infcctoria (also valleys), 
F. bengalensis (also valleys), Pollinidium an gusti folium (Sabai grass, mostly on 
clay and lime soils), Arundinella setosa, Pancratium triflorum, Smilax prolifera 
(especially near dry ravines), Asparagus racemosus, Urginea indica (esp. on fire 
lines), Curculigo orchioides. 

ii. Hot slopes without Sal and tops (usually rocky) of hills: — 

Anogeissus latifolia , Stercidia urens , Bo sit' cilia serrata , Bridelia Hamiltonii (rare 
chiefly on quartzite in S.T.), Cochlospermum, Marsdcnia tenacissima , Commiphora 
Roxburghii. 

iii. Rocky places in the hills: — 

Polycarpaca corymbosa , Bridelia moniana (rare, chiefly on quartzite, S.T., also 
Monghyr), Waltheria indica, Boswellia, Marsdenia tenacissima, Hemigraphis 
latebrosa, Leucas montana, Glossocardia, Nyctanthes, Petalidiurn, Justicia betonica, 
Rhinacanthus communis, Dicliptera Roxburghiana and bupleuroides , Sarcostemma 
(on the rocks themselves), Boucerosia (ditto, only in S.T.), Pupalia lappacea, 
AZrua scandens , Allmania nodiflora, Ficus Ar not liana, F. tomentosa (often on the 
rocks on the tops of the hills), Arundinella setosa, Sorghum nitidum, Chrysopogon 
lancearius, C. montanus, Cymbopogon Martini , Pollinidium angustifolium. 

Dendrocalamus strictus usually forms a pure formation ; the ground 
is not necessarily rocky, but the rock is usually close to the surface. 
In the Dendrocalamus formation is found Lysimachia peduncular is. 

iv. Sandstone hills of C.T. : — 

Hardwickia binata, Grewia hirsuta var. helicteri folia. 

v. Trap hills: — 

Neuracanthus tetragonostachyus . 

b . Cotton soil or Regur: — 

Feronia elephantum, Soymida febrifuga (also with kunkcr), Zizyphus nummularia, 
Balanites Roxburghii Dodonxa viscosa (also on lime soils), Butea frondosa, 'Dichro- 
stachys cinerea ,* Acacia tomentosa ,* A. leucophlxa* (only reproduces open forest), 
Parkmsonia aculeata (introduced), Stephegyne parvifolia, Randia uliginosa and the 
grasses Ischxmum laxum , Themeda ciliata* and T. quadrivalvis, Iseilema laxum* 
Ophiurus corymbosus , Polytoca barbata. 

Very frequent, but less characteristic are — 

Terminalia tomentosa, Gardenia lucida, Wendlandia exserta, Nyctanthes and 
Chrysopogon monticola. 


♦These are the most characteristic. 
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c. Open usually grassy forest (the grassy tracts at high ele- 
vations mostly come under I): — 

Grewia hirsuta, Vitis latifolia (also in close forest), Butea frondosa, Eugenia 
opcrculata, Wendlandia exserta (usually in second growth), Gardenia turgida , 
Elephantopus scaber (also pastures), Blumea flava (mostly on clay soils), Cassia 
tora, Knoxia corymbosa (also in open), Triumfetta rhomboidea (also waste ground), 
Cocculus hirsutus , Celastrus paniculata, Acacia lenticularis, A. catechu , Paederia 
fxtida, Spermacoce stricta, Vernonia Roxburghii (on trap in S.P.), Antidesma 
ghdesembilla. 

In open forest with clay soil and not much grass the following are 
more usually found: — 

Polygala leptalea , AZgle marmelos, Desmodium brachystachyum , Atylosia scara- 
bseoides , Woodfordia floribunda (it usually germinates on bare soil, and is hence 
found in second-growth forest, which may ultimately become grassy), Hedyotis 
hispida and pinifolia (on clay), Vernonia teres (on clay), Vicoa indica (clay), Blumea 
glomerata (esp. on fire lines), B . flava, Habenaria Susannse (in the monsoon), and 
some other species of Habenaria. 

Open forest (continued). Not necessarily either grassy or on clay: — 

Sytnplocos racemosa, Holarrhena (prefers well-drained damp localities), Buddleia 
asiatica (near open nalas), Ehretia buxifolia (rare), Barleria prionitis (usually on 
river banks), Lepidagathis Hamiltoniana (and waste ground), Premna latifolia , 
Buchnera, Andrograpliis spp., Premna herbacea, Pupalia atropurpurea (also waste 
ground), AWua monsoniana (open Sal forest), Achyranthes aspera var. porphyri - 
stachya, Aristolochia indica , Ficus parasitica , Plesmonium margaritiferum, Phoenix 
acaulis, Dioscorea Hamiltonii (local, often along nalas but sometimes tops of high 
hills). 

Chiefly grass glades: — 

Rauwolfia serpentina, Swertia , Lettsomia bella, Ipomsea hispida, Hypoxis aurea, 
Tacca pinnatiflda (often among rocks), Dioscorea glabra (esp. near nalas). 

The grasses are mostly — 

Eulalia argentea (clay soils), Puliculum articulata , Sehima nervosum, Amphilopsis 
glabra, Heteropogon contortus, Andropogon apricus, Apluda varia . 

d. Scrub jungles and Induced Scrub: — 

i. General. This type extends into the more humid zone 
(see p. 56) and is not always separable* : — 

Woodfordia, Cxsalpinia , Capparis sepiaria, C. horrida (but rather moister 
localities), Flacourtia sepiaria, F. Ramontchi , Balanites (esp. on cotton soil and 
along Sone valley on sand), Limonia acidissima, Agle, Zizyphus jujuba , var. 
fruticosa, Carissa paucinervia, Ipomsea quinata, Ichnocarpus frutescens, Crypto - 
lepis Buchanani, Gassy tha, Schizachyrium, Gloriosa superba (and in hedges). On 
kunker — Dodonsea viscosa, Mimusops hexandra. 

ii. Laterite scrub of the Southern tract. Where protected 
this is passing into Mixed forest: — 

Capparis floribunda, C. brevispina, C. Roxburghii (rocky jungles) and C. sepiaria. 
but rarely in association, Atalantia monophylla , Limonia acidissima, AEgle 
marmelos, Toddalia aculeata , Glycosmis arborea (but especially on sandstone), 
Gymnosporia emarginata, Vitis repens, Webera corymbosa, Randia malabarica, 
Eugenia hracteata, Canthium Parviflorum, Maba buxifolia, Diospyros sylvatica 
(scrub form), Hugonia mystax , Carissa spinarum , Ipomxa quinata. 

e . Under shade of trees usually near villages: — 

Vernonia anthelmintica, Laggera pterodonta . 

* The rainfall varies from 51 to 65 // in the Southern tract on the east, where the 
scrub principally occurs. See para. 133, 


64 


BOTANY OF BIHAR AND ORISSA . 


B. Open lands : — 

1. Extensive grass lands in the forests (see also thin forest and 
glades and waste lands ; many spp. are common to all three).:, — 

Sida spp., Urena spp., Sesbania aculcata (wet ground), sEschynomcne indica (ditto), 
Osbeckia chinensis , Melastoma malabathricum (in N.T. ; in C.T. etc, it requires 
shade), Lee a aspera, L . crispa (only in damper, cooler parts), Grewia sapida, Indigo - 
fera spp., Glochidion multi loculare, Combretum nanum, Ochna pumila, Striga lutea 
(wet places in grass), Premna herbacea , Dysophylla spp. (wet places in grass), 
Clerodendron serratum and siphonanthus, Exacum tetragonum (wet grass), Cypcrus 
niveus. 

The grasses themselves are very various, the most gregarious being: — 

Heteropogon contortus and Themeda spp., Polytoca barbata, Coix . 

In wet grass lands esp. : — 

Rottbxllia exaltata , Mnesithea perforata , Hemarthria compressa , H. protensa . 

Showing especially after the grass fires: — 

Aneilema scapiflorum, SciUa indica , Chlorophyturn spp. 

2. Waste ground and pastures: — 

a. General: — 

Triumfetta rhomboidea, Sida spp., Urena lobata, Euphorbia hirta , E. hyperici- 
folia , Chrozophora Rottleri, Phyllanthus niruri, Zizyphus jujuba , Vernonia cinerca, 
Elephantopus scaber , Knoxia corymbosa , Crotalaria striata , Blumea lacera , B . 
lacmiata Mollugo stricta, Ageratum conyzoides , Eclipla alba, BlainviUea, Tricho- 
desma, Striga euphrasioides, Leucas spp., Calotropis gigantea, C. procera, Cynoglossum 
spp., Solanum mdicum, S. torvum (moister regions), Vitcx negundo , Amsomdes 
indica, AErua lanata, Achyranthes aspera, Polygonum plebejwn , Cyperus ro Hindus, 
Mariscus sieberianus , Eragrostis spp., Desmostachya, Urochloa repens, etc. 

The following especially in close-grazed grass: — 

Ionidium , Tribulus (sandy ground), Crotalaria acicularis , Desmodium triflorum, 
Zornia , Spermacoce spp., Chrysanthellum, Blumea oxyodonta , Heliotropium strigo- 
sum , Rungia parui flora, Eragrostis viscosa, Aristida setacea (esp. on gravel), Perotis 
latifolia, Chrysopogon acicularis (esp. on damp ground). 

b. Many are weeds only conspicuous in the rainy season, 
though some continue to flower and fruit into the cold season, e.g. : — 

Cleome, Gynandropsis, Portulaca, Trianthema , Melochia corchorifolia, Core horns 
spp., Phyllanthus urinaria , P. simplex, Cassia occidentals, C. tora, Bcerhaavia 
diffusa , Amarantus spinosus, Digera, Ipomxa pes-tigridis . 

c. The following especially occur on damp ground and several 
of the preceding may be found on damp ground in the h.s. : — 

Sida acuta, Triumfetta annua, Mollugo spergula (sandy ground), Blumea Hamil- 
toni, Xanthium strumarium (esp., near river banks), Centipeda, Launea nudicaulis , 
Centunculus tenellus (damp banks), Exacum petiolare, Ipomxa chryseides, Mazus, 
Adenosma, Lippia nodi flora, Clerodendron siphonanthus, Nepeta hindostana, Alter - 
nanthera sessilis, Commelina nudi flora, C. salicifolia, C. benghalensis , Aneilema 
vaginatum, Burmannia ccelestis, Zeuxine sulcata, Eragrostis amabilis, E, gangetica, 
Isachne australis , Echinochloa colona, E. crus-galli, Paspalum flavidum, P. prune- 
tatum, Saccharum spontaneum, Imperata, Vetiviera , Eulalia Cumingti, Iseilema 
Wightii , Manisuris , Ophiurus corymbosus, Cynodon dactylon (on sand). 

d. The following chiefly on dry ground: — 

Cocculus hirsutus, Triumfetta rotundifolia , Sida spinosa, Waltheria indica, 
Eleiotis sororia (sandy ground), Echinops, Coldenia, Cucumis, Coldenia, Heliotropium 
indicum, Bvolvulus alstnoides, Solanum xanthocarpum, Lefndagathis Hamiltoniana , 
Plumbago zeylanica (among rocks), Anisochilus camosus (ditto), Dicliptera 
micranthes, Eragrostis tremula (sandy ground). 
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e. Ruins and rubbish heaps: — 

Fleurya interrupta , Lindenbergia. 

f. The following are naturalized in waste ground, often 
remote from villages: — 

Jatropha gossypifolia, Anona squamosa (sandy soils), Argemone mexicana , 
Parkin sonia aculeata (cotton soil), Mimosa pudica (more humid districts only), 
Tridax procumbens , Martynia diandra (r.s.), Hyptis suaveolens, Datura fastuosa; 
Scoparia dulcis (r.s.), Alocasia macrorrhiza (wet ground near villages). 

3. Marshes, margins of tanks, etc. (see also moist waste 
ground) : — 

Ranunculus sceleratus (N.T. only), Polycarpon Iceflingiae, Ammania spp., 
Cyathocline lyrata (but chiefly on rocks in shade along streams), Grangea, Sphaeian- 
thus , Gnaphalium, Cscsulia, Jussieua spp. (/. fissendocarpa in Purneah only), 
Smithia conferta, Pentapetes phxnicea, Drosera Burmanni (damp sandy ground), 
D. indica, Osbeckia chinensis, Sphenoclea, Hydrolea , Dopatrium, Limnophila 
gratioloides, L. sessiliflora, etc., Asteracantha, Hygrophila angustifolia, H. quadri J 
valvis, Lippia geminata, Chenopodium ambrosioides, Polygonum spp.. Ficus hetcra- 
phylla, Sagittaria, Butomopsis, Typha, Phragmites (near running water), Elytop- 
horuSy Leersia hexandra, Isachne australis, Sacciolepis, Hymenachne , Panicum 
repens, P. proliferum, Floscopa scandens, Xyris pauciflora, Monacharia hastata, M. 
vaginalis . 

4. Saline marshes. The only saline marshes are those coming 
into the area of greatest humidity (see p. 58). 

5. Rivers (excluding true aquatics. See also marshes): — 

a . River banks: — 

Ranunculus sceleratus (N.T. only and banks of Sone), Cochlearia flava, Pulicaria 
foliolosa and crispa, Celsia, Salvia plebeja, Cotula, Campanula canescens, Hygrophila 
polysperma, Vitex leucoxylon, Rutnex mantimus and dentatus, Saccharum munja , 
Sorghum halapense. 

b. River beds (plants not in the water): — 

Dentella repens, Tamarix ericoidesy Enhydra fluctans, Volutarella , Cryptocoryne 
(also under water as an aquatic), Eragrostis stenophylla, Ne phi odium proliferum. 

c. River beds, plants with roots in the water: — 

Wedelia calendulacea, Spilanthes acmella, Veronica artagallis,* Sutera glandulosa 
(and marshes), Polygonum hydropiper, P. glabrum, Cyperus tegetum, Phragmites , 
Crinum defixum . 

d. On or among the rocks of rocky river beds: — 

Homonoia, Rhabdia lycioides. 

6. Village lands: — 
a. Cultivated: — 

i. Rice-fields (mostly after the water has subsided. See also 
marsh lands): — 

Wahlenbergia, Hydrolea, Herpestis, Limnophila, Vandellia and many other small 
Scrophulariaceae, Vtricularia cxrulea and other spp. (often climbing on the rice- 
stems), Dysophylla verticillata , D. crassicaulis, Ammannia spp., Blyxa oryzetorum, 
Elytrophorus, Panicum humile, Echinochloa colona, Ischxmum rugosum (when 
dry), Eriocaulon quinquangulare, E. Sieboldianum , Cyanotis axillaris , Aneilema 
vaginatum, Aneilema spiratum and others. 

ii. On the bunds between the rice-fields: — 

Melochia corchorifolia , Canscora decurrens , Sopubia. 

* Hooker speaks of a Veronica on the shaded banks of the Sone, probably 
V. anagallis var. punctata . 

B.o. V. I — 5 
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iii. Higher level fields: — 

+ Chiefly in Northern tract: — 

Nigella, Fumaria, Capsella, Thlaspi, Saponaria, Stellaria media, Spergula 
arvensis and pentandra, Medicago lupulina, Cnicus arvensis, Convolvulus arvensis , 
Ageratum conyzoides. 

ft Also or chiefly in Central and Southern tracts: — 

Emilia sortchifolia, Cnicus arvensis , Anagallis arvensis , Vinca pusilla, Physalis 
minima, Solanum nigrum, Leucas cephalotes , L. aspera, L. linifolia, Orobanche 
(root parasite, chiefly in tobacco fields), Celosia argentea, Chenopodium album, 
Blumea oxyodonta, B. lacera, Asphodelus tenuifolius. 

b. Uncultivated (hedges, spontaneous on trellises, etc.). 
Pastures, rubbish-heaps and ruins are included under waste lands: — 

Cassia sophera, Capparis horrida, Kirganelia reticulata, Celastrus paniculata, 
Ichnocarpus, Pergularia extensa , Cryptolepis, lpotnxa obscura , 7. hederacea, 
Peristrophe bicalyculata, Leonurus sibtnca (N.T. only), Commelina suffruticosa. 

III. Aquatics : — 

a. General: — 

Ceratophyllum, Naidacex, Hydrilla, Lagerosiphon, Vallisneria, Cryptocoryne 
(also flowering after drying up of the water). Hooker mentions as occurring in 
the Kymore Hills Damasonium (Ottelia), Villarsia ( Limvanthernum ), Aponogeton, 
3 species of Potamogeton, 2 of Naias, and Zanichellia. 

b. Running water: — 

i. In the forest under shade: — 

Eriocaulon rivulare . 

ii. In the open : — 

Ottelia , Eriocaulon setaceum, Monocharia haslata (slow running water). 

c. Still waters: — 

Myriophyllum, Jussieua repens, Trapa, Limnanthemum, I pom x a reptans, 
Achyranthes aquatica, Hydrocnaris, Pistia stratiotes, Lemna, Hygrorhiza anstata, 
Eichornia crassipes (and back waters of rivers). 


177. Number of 

Genera and 

Species in 

each Family. 


Family. 

Number of 

Indigenous 

Species 

Total 

or feral 

only 

described 

PTERIDOPHYTA. 

genera. 

species. 

cultivated. 

species. 

1. Cyatheacex 

i 

— 

1 

1 

2. Polypodiacex 

26 

40 

— 

40 

3. Parkeriaceae 

1 

1 

. — 

1 

4. Gleicheniacex 

1 

1 



1 

5. Schizeacese 

1 

3 

. — 

3 

6. Marattiaceae 

1 

1 

. — 

1 

7. Ophioglossaceae . 

3 

4 

. — 

4 

8. Salviniacex 

2 

3 

. 

3 

9. Marsiliacex 

1 

1 

- .. 

1 

10. Equisetacex 

1 

2 

. — 

2 

11. Lycopodiacex 

1 

4 

. — 

4 

12. Selaginellacese 

1 

11 

— 

11 

Total . 

40 

71 

1 

72 
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6 ' 


Family. 


Number of 
genera. 


Indigenous 
or feral 
species. 


Species Total 

only described 

cultivated. species. 


GYMNOSPERME/E 


1. Cycadacex . 1 

2. Coni ferae . 3 

3. Gnetaceae . 1 

Total . . 5 

ANGIOSPERMEffi 

Dicotyledons : — 

1. Ranunculaceae . 5 

2. Dilleniacex . 1 

3. Magnoliaceae . 3 

4. Anonaceae . 8 

5. Mcnispermaceae . 6 

6. Berberidacex . 1 

7. Nymphaeaceae . 3 

8. Papaveracex . 2 

9. Fumariaceae . 1 

10. Cruciferae . 11 

11. Capparidaceae . 4 

12. Violacex . 2 

13. Bixaceae . . 2 

14. Flacourtiacex . 4 

15. Pittosporaceae . 1 

16. Polygalacex . 2 

17. Caryophyllaceae . 6 

18. Portuldcaceae . 1 

19. . 2 

20. Elatinaceae . 1 

21. Tcnnaricaceae . 1 

22. Hypericaceae . 1 

23. Guttiferaccae . 4 

24. T ernstroemiaceae . 1 

25. Dipterocarpaceae . 1 

26. Malvaceae . 13 

27. Sterculiaceae . 12 

28. Tiliacex . 5 

29. Euphorbiaceae . 42 

30. Callitrichaceae . 1 

31. Linaceae . 4 

32. Malpighiaceae . 4 

33. Zygophyllaceae . 4 

34. Geraniaceae . 4 

35. Balsaminacex . 1 

36. Rutacex . . 15 

37. Simarubacex . 1 



2 

2 

* 

4 


1 

3 


4 

• 

1 

— 

• 

1 


4 

5 


9 



10 


— 


10 


3 


— 


3 


1 


2 


3 


15 


1 


16 


7 


— 


7 


1 


— 


1 


5 


— 


5 


1 


1 


2 


1 


— 


1 


15 


2 


17 


11 


— 


11 


3 


1 


4 


1 


1 


2 


9 


— 


9 


1 


— 


1 


8 


— 


8 


8 


— 


8 


4 


— 


4 


6 


— 


6 


2 


— 


2 


3 


— 


3 


3 


— 


3 


4 


1 


5 


— 


1 


1 


1 


— 


1 


36 


9 


45 


22 


3 


25 


29 


1 


30 


86 


17 


103 


1 


— 


1 


3 


2 


5 


3 


2 


5 


3 


1 


4 


5 


2 


7 


1 


— 


1 


19 


3 


22 


1 


_ 


1 
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38. 

Family. Number of 

***»*ny. genera. 

Ochnacex . 1 

Indigenous 
or feral 
species. 

2 

Species 

only 

cultivated. 

Total 

described 

species. 

2 

39. 

Burseracex 

4 

5 

1 

6 

40. 

Meliacex 

13 

17 

1 

18 

41. 

Icacinacex 

1 

1 

— 

1 

42. 

Olacacex 

3 

4 

— 

4 

43. 

Ilicacex 

1 

1 

— 

1 

44. 

Cclastracex 

5 

7 

— - 

7 

45. 

Hippocratacex 

Rhamnacex 

2 

3 

— 

3 

46. 

6 

13 

— 

13 

47. 

A mpelidacex 

2 

25 

— 

25 

48. 

Staphyleacex 

1 

1 

— 

1 

49. 

Sapindacex 

10 

9 

5 

14 

50. 

Sabiacex 

2 

2 

— 

2 

51. 

A na cardiac ex 

8 

8 

— 

8 

52. 

Moringacex 

1 

1 

— 

1 

53. 

Papilionacex 

58 

179 

21 

200 

54. 

Cxsalpiniacex 

15 

28 

17 

45 

55. 

Mimosacex 

12 

31 

6 

37 

56. 

Rosacex 

8 

9 

6 

15 

57. 

Saxifragacex 

1 

2 

— 

2 

58. 

Crassulacex 

2 

3 

— 

• I 3 

59. 

Droseracex 

2 

4 

— 

4 

60. 

Halorrhagacex 

1 

2 

— 

2 

61. 

Rhizophoracex . 

6 

9 • 

— 

9 

62. 

Combretacex 

6 

11 

i 

13 

63. 

Myrtacex . 

7 

9 

13 

22 

64. 

Lecy t hidacex 

2 

3 

— 

3 

65. 

Melastomacex 

4 

9 

— 

9 

66. 

Lythracex 

6 

16 

2 

18 

67. 

Onagracex 

3 

6 

— 

6 

68. 

Turneracex 

1 

1 

— 

1 

69. 

Passifloracex 

1 

1 

— 

I 

70. 

Caricacex 

1 

1 

— 

1 

71. 

Cucurbitacex 

14 

20 

6 

26 

72. 

Begoniacex 

1 

1 

— 

I 

73. 

Cactacex 

4 

3 

4 

7 

74. 

Umbelliferx 

12 

19 

4 

23 

75. 

Araliacex 

5 

4 

2 

6 

76. 

Comacex . 

1 

2 

— 

2 

77. 

Rubiacex . . . 

32 

66 

9 

75 

78. 

Compositx 

58 

92 

11 

103 

79. 

Stylidacex 

1 

2 

— 

2 

80. 

Campanulacex . 

5 

12 

— 

12 

81. 

Plumbaginacex . 

2 

2 

2 

4 

82. 

Primulacex 

4 

5 

— 

. 5 

83. 

Myrsinacex 

4 

6 

— 

6 

84. 

Sapotacex 

4 

5 

1 

. 6 
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Number 

of 

Indigenous 


Species 

Total 


Family. 

or feral 


only described 


genera 


species. 


cultivated. 

species. 

85. 

Ebenacex 

2 


10 

. 

2 

12 

86. 

Styraccx 

2 


3 


— 

3 

87. 

Oleacex 

6 


14 


1 

15 

88. 

Salvadoracex 

2 


2 


— 

2 

89. 

Apocynacex 

22 


20 


13 

33 

90. 

Asclepiadacex 

23 


34 


2 

36 

91. 

Loganiacex 

4 


5 


— 

5 

92. 

Gentianacex 

6 


12 


— 

12 

93. 

Hydrophyllacex . 

1 


1 


— 

1 

94. 

Polemoniacex 

2 


0 


2 

2 

95. 

Boraginacex 

8 


21 


— 

21 

96. 

Convolvulacex 

17 


52 


9 

61 

97. 

Solanacex 

9 


14 


12 

26 

98. 

Scrophulariacex . 

25 


55 


6 

61 

99. 

Orobanchacex 

2 


4 


— 

4 

100. 

Lentibulariacex . 

1 


9 


— 

9 

101. 

Gesncracex 

3 


3 


— 

3 

102. 

Bignoniacex 

12 


9 


20 

29 

103. 

Pedaliacex 

3 


2 


1 

3 

104. 

Acanthaccx 

34 


73 


17 

90 

105. 

Verbenacex 

17 


40 


5 

45 

106. 

Labiatx 

27 


61 


8 

69 

107. 

Nyctaginaccx 

4 


4 


3 

7 

108. 

A niarantacex 

10 


21 


1 

22 

109. 

Chenopodiacex . 

7 


7 


4 

11 

110. 

Phytolaccacex 

1 


1 


— 

1 

111. 

112. 

Polygonacex 
Podostemonacex . 

4 

1 


23 

1 


2 

25 

1 

113. 

A ris to lochia cex . 

1 


3 


— 

3 

114. 

Piperacex . 

2 


6 


2 

8 

115. 

Lauracex . 

8 

• 

11 


3 

14 

116. 

Hernandiacex 

1 


1 


— 

1 

117. 

Proteacex 

1 


1 


— 

1 

118. 

Elxagnacex 

1 


1 


— 

1 

119. 

Loranthacex 

2 


7 


— 

7 

120. 

Santalacex 

2 


2 


— 

2 

121. 

Balanophoraceae . 

1 


1 


— 

1 

122. 

Ulmacex . 

3 


5 


— 

5 

123. 

Cannabinacex 

2 


1 


1 

2 

124. 

Urticacex 

8 


14 


— 

14 

125. 

Moracex 

8 


30 


9 

39 

126. 

Salicacex 

1 


1 


— 

1 

127. 

Casuarinacex 

1 


1 


— 

1 

128. 

Ceratophyllacex . 

1 


1 

. 

— 

1 


Total 


819 


1585 


271 


. 1856 
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Family. 

Number 

of 

Indigenous 


species 

Total 


or feral 


only 

describee 


genera 


species. 


cultivated. 

species. 


Monocotyledons 

— 






129. 

Alismaceae 

4 


7 


- 

7 

130. 

Naiadacese 

5 


16 


— 

16 

131. 

Hydrocharitaceae 

6 


8 


— 

8 

132. 

Araceae 

22 


24 


7 

31 

133. 

Lemnacex 

2 


6 


— 

6 

134. 

Typhacex 

1 


2 


— 

2 

135. 

Pandanaceas 

1 


2 


— 

2 

136. 

Cyclanthaceae 

1 


1 


— 

1 

137. 

Palmacex 

11 


15 


5 

20 

138. 

Cyperacege 

16 


120 


. — 

120 

139. 

Gramineae 

90 


207 


11 

218 

140. 

Eriocaulaceae 

I 


11 


— 

11 

141. 

Xyridaceae 

1 


3 


— — 

3 

142. 

Flagellariacese 

1 


1 


— 

1 

143. 

Com melinaceae . 

6 


19 


2 

21 

144. 

Juncaceae 

1 


2 


— 

2 

145. 

Liliacex 

19 


19 


13 

32 

146. 

Hxmadoracex . 

1 


1 



1 

147. 

Stemonacese 

1 


1 


. — 

1 

148. 

Pontederiaceae 

2 


3 


— 

3 

149. 

A maryllidacex . 

17 


13 


14 

27 

150. 

Taccacex 

1 


1 


— 

1 

151. 

Bromeliacex 

2 


0 


2 

2 

152. 

Dioscoreacex 

1 


11 


2 

13 

153. 

Burmanniaceae . 

1 


1 


. — 

I 

154. 

Iridacese 

3 


0 


3 

3 

155. 

Musacex 

3 


2 


3 

5 

156. 

Zingiberacex 

9 


31 


5 

36 

157. 

Cannaceae 

1 


1 


— 

1 

158. 

Marantacex 

4 


3 


2 

5 

159. 

Orchidaceae 

28 


70 


3 

73 


Total Monocoty- 
ledons . 

262 


601 


72 

673 


1241 . 2186 . 343 . 2529 


Total Angio- 
sperms . 
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CHAPTER V. 

NOTES ON THE HAZARIBAGH AND MONGHYR FLORAS. 

178. There is a very good account of the Botany of the Hazaribagh 
district in the Gazetteer (1917) by the Rev. S. L, Thompson, formerly 
Principal of St. Columba's College, Hazaribagh, which I have not 
reproduced as it is readily accessible. In this he states that there are 
no less than 11 Utricularias, two of which have not been reported from 
the province and are very minute, growing among moss. Unfortunately 
he does not enumerate the species, especially as the present Flora only 
records 9 species of Utricularia from the whole province. Mr. Thomp- 
son's full results would have been a welcome contribution to this book 
had they been available. The following passage of Mr. Thompson's 
account bears on the subject of the pitiful devastation of the forests: 
“Unfortunately no report on the Hazaribagh flora can omit the most 
striking fact about it, i.e. its rapid disappearance. The forest is being 
most wastefully destroyed, and with it a great number of plants of 
great botanical and economical interest are becoming extinct. Mutilated 
stumps are all that remains of many valuable trees like Dillenia aurea, 
Sterculia villosa, Kusum, Paisar, Dalbergia latifolia, Soymida and Allan- 
thus excel sa , where even ten years ago there was considerable jungle. 
Whether one considers the disastrous effect on the cultivated fields lying 
below the ruined jungle, or the loss to the villagers of their invaluable 
forest produce, or merely the botanical loss, this is by far the most 
important fact about the vegetation of Hazaribagh." 

179. For the most part the other accounts of the Botany in the 
district gazetteers are meagre, and antiquated in nomenclature. The 
source of the information is rarely given, but there are seldom positive 
errors as, for instance, the allusion to the “graceful festoons of Spirxa 
and masses of Cactus in the Gaya Hills,” where, no doubt, the Parana 
and Euphorbia are alluded to. 

180. A general description of the botany of Monghyr is given in the 
Forest Flora of Monghyr (Statistical Reporter , 1877), and also a more 
detailed account by Buch.-Hamilton in his MS., which are here partly 
reproduced. In the first publication the author states that among 
survivals the Cotton tree, spectre tree (Sterculia urens) and screwpod 
(Helicteres) are common on all sides, while many other species of Hibis- 
cus appear as annuals or undershrubs. The pea family, after the mal- 
lows, is the commonest of all, and here we have tamarind, Indian labur- 
num, flame tree ( Butea ), purple azalea pea (Bauhinia variegata ), and 
many acacias and mimosas. Nor must the Karzanis (Abrus precatorius) 
be forgotten as its vermilion seeds are conspicuous in every part of the 
jungle during the cold season. The frankincense tree is found through- 
out the hills : as fuel it gives out such dense clouds of smoke 
that nobody cares to burn it. Next in numerical order come the 
Dog-banes, which are always conspicuous in the cold weather with 
their long pods enclosing seeds winged with a tuft of silken hairs. 
These when ripe burst open and are borne by the wind to any square 
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inch of ground that may be without a tenant. The Peruvian bark 
family is well represented. The Nepaul lilac (Ha mil ton ia suaveolcns ) 
is one of the few common plants with fragrant flowers which adorn 
the hills in the cold season, and when this and the red chamber candle 
( Holmskioldia ) grow side by side, they stand out in beautiful relief 
against the background of dark green trees. Then belonging to this 
family is the Indian cinchona (Hymenodictyon), which may always 
be recognized during the cold season by its brown capsules containing 
winged seeds hanging in clusters on the wintry leafless brandies. An 
account of the trees would be incomplete without mention of the 
Tcrminalias, which, given fair play, would grow into large trees. There 
is the fly-wheel Tcrminalia , whose winged fruit looks like the miniature 
screw oi a steamer, and the dhao, which is very common, and com- 
mands as fuel by far the best price in the Monghyr market.* Then 
there are the tan trees (Terminalia belerica and chcbula ), which, how- 
ever, are becoming scarce. There is also the Kawa (T. Arjuna). 

181. The author then proceeds to give a list of 153 trees and shrubs, 
from which I have selected the following most interesting or charac- 
teristic (he included a large number of cultivated ones) with his remarks, 
and added the names where necessary t: — 

Tinospora cordifolia (Guruj), Capparis horrida (Bagnai), Flacourtia 
Ramontchi (Baincha ; Banj Baincha is the male), Tamarix dioica (Jhau) 
on diaras along the Ganges. Sal, Sakwa : all the forests are properly 
speaking Sal forests, but it would be difficult to find half a dozen full- 
grown trees left. Kydia calycina (Dhamin). Stercnlia urens (Mogul, 
Karaunji), Helic teres (Ainthia dhamin), Hiptage madablota (madmalta), 
Zanthoxylum alatum (Gaira) [no doubt Limonia acidissima ], Grewia 
pilosa (Ghorkund): [probably Grezvia hirsuta\. Murray a exotica (Ban 
mirchi). Feronia elephantum, not uncommon in the jungles. /Eg le 
marmelos, common. Boswcllia serrata (Sale). Balsamodcndrnn mukul 
(gugal) in the gardens. Olax scandens (Arthil, chigas). Zizyphus esnoplia 
(markhoa). Z. xylopyra (Ghunt), common. Sch letch era trijuga , most of 
the large trees cut down. Sapindus laurifolius (Ritha), cultivated. 
Semecarpus anacardium , common Buchanania latifolia (Piar), most of 
the large trees cut for timber and fuel [sic], Butea frondosa and B. 
superba. Ougeinia dalbergioidesj not uncommon in the hills. Cxsalpinia 
bonducella, common in hedges (kat kareza). Colvillea racemosa, thrives 
well in Monghyr. Acacia Farnesiana (Guhiya Babul). A. Catechu , very 
common on the hills. Combretum decanarum (Madlat). IVoodfordia 
jloribunda (Dhaula). Randia dumetorum (Man), common. Embclia 
robusta (Babari). Diospyros melanoxylon (Kend, Abnus), common. D. 
montana (Makr Kend), not uncommon. Carissa diffusa (Karaundas), 
general in the hills [probably C. paucinervia var. opaca]. Wrightia 
tomentosa (Dudh Koraiya), rare. W. tinctoria (Chhota dudh Koraiya). 
Holarrhena antidy sent erica (Dudhi). Ichnocarpus frutescens (Dudn 
latta). Calotropis gigantea and C. procera (Madar), common. Marsdenia 
tenacissima (Sitti, har chikkar), occasional on the hills. Parana 

* Apparently the Anogeissus latifolia was considered to be a Terminalia. 

+ My own remarks are in square brackets. 
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paniculata (Burhi lat). Stereospermum suaveolens (Parar). Clerodendron 
phlomidis (Bhant), at Bhimband in Kharakpur Hills. Cl. infortunatum 
(Tit bhant) in every grove and hedge. Streblus asper (Sahora). Ficus 
repens (khoksa) in marshy country north of the Ganges [see under F- 
heterophylla], Sponia (Trema) onentalis (Jhungjuni). [Hamilton refers 
to “Jhungjuni as the large-leaved Grewia orientalis mentioned by 
Willdcnow. A small useless tree growing about villages in Bhagalpur.” 

I don’t know which Grewia he can mean by this.] Croton oblongifolius 
(Puter). One of the most abundant trees in the hills, chiefly as an 
undershrub owing to being cut. Jatropha glandulifera (Belati bagandi), 
said to have been introduced about 30 years ago, now found all over 
the district. Bricdelia retusa (Kliaj) common in the hills. Phyllanthus 
emblica (Aura), general. Breynia rhamnoides (Sikkat), hedges. [I suspect 
this is Kirganaha.] Salix (Bcs), North-cast of Ganges. [No doubt S. 
t e tran dr a.] 

182. The following additional plants* and information or additional 
vernacular names are added from Buchanan-Hamihon’s MS. of the 
survey of Bhagalpur, which then included Monghyr and the Santal 
Parganas. 

The most common wild bamboo is called “Tanai bangs” [no doubt 
Dcndrocalamus str ictus]. “Khajur” (Phoenix sylvestns). It does not 
sucker like the true date. Abundant. Is lit for being tapped when 
10 years old, and lasts 20 years more. Season commences beginning of 
October and lasts 5 months or more. The juice is called Mitha Tari 
[sweet toddy]. “Tal” or “Tar” (Borassus) perhaps as common as last. 
Far less tapped and juice less stveet. Begins to yield about the middle 
of March and season lasts 2 months. Begins to flower between 25 and 
40 years old, and continues to a great age. The spadix is cut 3 times 
a day from the point of the unopened spa the until it withers. New 
spadices shoot in succession. In Bhagalpur only the male spadices are 
cut, but I am told that after truir ripens in Aug. or Sept, the female 
may be cut. 

183. “Harila” ( Terminalia chebula). [Hamilton considers the tree 
different from the “Haritaki” of Bengal and the Mysore tree.] 

Terminalia tomentosa , “Asan.” [The system of pollarding the trees 
described bv him for feeding the Tasar is the same as is practised in 
Chota Nagpur ; his account of the ritual observed is full and interesting. 
Pie discriminates between the “Kahu” and the “Arjan” (' T . arjuna). 
Pie says the latter tree more resembles the “Kahu” than it does the 
“Asan,” and was only seen in the south-east of the district. But I 
consider that these arc two vernacular names for the same tree. 1 
have, however, observed hybrids of T. arjuna and T . tomentosa , and 
his Kahu may have been one of these]. 

[Similarly he says that “Dha” must be distinguished from “Dhao,” 
but may belong to the same genus. He says the latter is the name 
used by the Northern Mountaineers (by which term he refers to the 


* The determinations are mine own. These were made easy by Hamilton's 
remarks and classification. 
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Mai Paharias of the northern Santal Parganas). “Dha” and “Dhao” 
also I consider to be the same tree, viz., Anogeissus la ti folia.] 

184. “Morawa” of the Mungger I-Iills [he describes as a fine species 
of Vitex seen nowhere else. This is doubtless the Vitcx glabrata, pro- 
bably now extinct in Monghyr, though still found in the Rajmahat 
Hills.] 

“Dantranga,” Ehretia levis. The bark used to stain the teeth red. 
Schrebera called, “ja” in the woods of Bangka and “Ghatera” in south 
of Mungger is very common in the former. It is allied to the Bignonia 
and has not the smallest affinity to Schrebera albens of Willdenough. 
(Ja is doubtless Schrebera swietenioides, while “Neuri,” which he men- 
tions later on as Schrebera albens , Willd. is Elxodendron glaucum, 
common in the woods of Bangka. Banka or Bangka (as spelt bv 
Hamilton) is shown on the map attached with a range of hills and 
some unreserved jungle on them in the south of Bhagalpur.] 

185. Strychnos nux-vomica, “Kungchla,” common in the southern 
hills. [This record is interesting as the tree is now only abundant in 
Puri.] “Mahul” or “Mahuya,” Bassia latifolia, in great quantities. 

A limusops elengi, “Males war!” at Bhagalpur, but in the woods of 
the south “Baul.” This reference to M. elengi as wild in the southern 
part of Bhagalpur is interesting as the tree is usually not considered 
wild north of the Deccan. 

“Khirni” or Achras dissecta, Willd. is evidently Mimusops hexandra . 
He says ‘Voods of Mungger, very common and fruit sold on the 
market. Coarse furniture made from the wood.” 

“Makarkand, Diospyros cordifolia, fruit excessively bitter.” [Possibly 
this is D. montana, which is not otherwise mentioned, although another 
Makarkand is referred to. This latter was one of the Rnbiacex but 
the information given is insufficient to identify it.] “Gab,” Diospyros 
embryopteris. “Kend,” D. melanoxylon, produces a black heart called 
“abnus” [ebony]. 

*“Hyal,” Barringtonia acutangula, on the banks of every river and 
in the marshy woods on the north side is the only tree that grows. 

186. In the drier woods one of the most common trees is called 
“Dungruki” in Lakardewani and “Harhar” near Mungger. It is a 
species of Gardenia close to the “Dhaniya” of Purneah and perhaps 
the same. The fruit possesses saponaceous quality. Wood formerly 
used for sepoy drums and even now is employed for the hoops. It is 
very flexible and does not split. [This must be, I think, Gardenia 
turgida .] “Popro,” a very common hill species [is certainly G. latifolia .] 
“Pindar” or “Pindalu,” Gardenia uliginosa [Randia uliginosa]. “Gulte 
Karam,” wood better than that of “Karam” (Adina) [is Mitrogyna 
parvifolia]. He then enumerates the following Rubiacex : 52. “Thai.” 

53. “Khangta,” a species of Ixora, I. arborea of Dr. Roxburgh’s MS. 

54. Another called “Chhota Khongtu.” 55. A third called “Maruya.” 
56. Towards Virbhum, a tree called “Burha,” greatly resembling the 
last, but without flowers or fruit. 57. “Makarkand” (see para. 185), 
no fl. or £r, 58. “Putal.” 59. “Banakangro.” [These I can only partly 
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identify as 52. Wendlandia sp. 53. lx or a parviflora. 54, probably the 
same as 53, 55 and 56. Pavetta indica. Nos. 57 — 59 I cannot identify, 
but one is likely to be Canthium duly mum.] 

Garcinia sp., each berry with 4 seeds [probably G.Cowa ]. 

“Sakuya,” Shorea robusta. Resin extracted from trees not thicker 
than a man’s arm, by cutting a ring of bark 6" wide about 2 ft. from 
the ground. I everywhere saw trees cut. The dhuna (resin) is used 
as incense. [Gp. p. 59.] 

“Tita kangta” or “Gira,*’ Limonia acidissima. 

“Sale, Salhar, or Sondar,” Boswcllia serrata . [Yields gum which 
Buchanan-Hamilton rightly insists is not the Olibanum of the bazars 
or the true Olibanum. The latter is probably imported from Arabia. 
According to Colebrooke (Asiatic Researches , vol. ii), whom he refutes, 
the olibanum, or frankincense of the ancients, was the product of this 
tree. Much olibanum is imported into Bombay from Somaliland.] 

“Phulka,” Sierculia colorata, hills of Monghyr. 

187. “Hiran” or “Chhota Gandhai” and “Gandhai” or “Gandhana 
Hiran” are described as species of Uvaria. He describes the first as 
very useful to the turner. [These trees are no doubt Miliusa velulina 
and Saccopetalum tomentosum respectively.] Further on he says that 
the “Hiran” of Lakardewani* seems very different from that of Mungger 
(the first mentioned), and seems from its leaf to be rather a Tomex 
than an Uvaria. The fruit is said to be esculent. [This is probably 
Litsxa polyantha, which sometimes is called by the same vernacular 
name as the Saccopetalum , and the leaves of which have somewhat the 
same smell.] Two other species of Lauracex are mentioned: the 
“Gidha” “with somewhat the appearance of a Laurus, and leaves some- 
times alternate, sometimes opposite or collected” [might be a Machilus, 
but none is known from Monghyr, and it is more probably Litsxa 
sebifera ], and “Jugya of Banka, with alt. cordate leaves with the appear- 
ance of Uvaria .” [I don’t know what laurel this could be.] 

188. The “Phalsa” of Monghyr is called in the woods of Banka 
“Dhaman.” It grows to be a tree. [Apparently Grewia Hainesiana.] 
“Singgiya Dhaman” is stronger and is the Grewia arborea of Roxburgh’s 
MS. [Probably G. tilixfolia]. “Arhariya Dhaman” is also a Grewia. 
[There is a specimen of this in the Wallichian Herbarium called by 
Hamilton Grewia araria, collected May 26th, 1811. It is one of the 
critical forms and apparently Grezvia elastica forma a of the Flora, 

F . 94 , with leaves narrower than usual, or a hybrid of this and G. Rothti. 

have met with exactly similar forms in other districts of the Central 
area.] “Jhungjhuni " see p. 73. 

“Galgal,” Cochlospermum Gossypium. 

189. “Thanki” is a very common tree throughout the southern woods, 
and the Tasar feeds on it. It is sometimes called Nilkar, and is also- 
used in medicine. It is certainly the Kasjavomaram of Rheede. [This 

* Lakardewani was a large pargana to the south and east of Pargana Banka* 
and partly in what is now the south of the Santal Parganas. It is dotted with 
detached rocky hills and was covered with wood in Hamilton’s time. 
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latter is evidently a species of Memccylon and its occurrence in Monghyr 
is very interesting.] 

“ Alangium tomentosum” of the Encyclopaedia, very common in the 
woods. Called “Dhela” and grows to a considerable size \~ Alangium 
Lamarckii . ] 

“Sidda.” Tasar often found on its leaves [Lagerstrcemia parvi flora]. 

Nos. 107 — 110 are species of Eugenia . 

Nos. 115 — 121 are species of Acacia. Erythrina indica, “Pliarhar.” 
Another species in the woods of Kharakpur, E. alba of Roxb. Near 
Birbhum it is called “Mandar” \Erythrina suberosa]. 

“Pangdan,” leaves very like an Erythrina , but the flowers approach 
a Glycine . It is a fine tree, but has a kindred species which is an 
immense climber. [This is Ougeinia dalbergioidcs , and the climber, 
perhaps, Butea parviflora.] 

“Paras,” Butea frondosa, also has a kindred climber —B. superha. 

“Murga”=“Paysar” of Kharakpur [ Pterocarpus Marsupium ]. 

“Chagalnadi” of the Mungger Hills is a Dalbergia of no use, but 
grows in all situations, on the parched rocks of Mungger and the half- 
drowned banks of Dhaka. [This can only be /). lanceolaria. j 

“Jiyal”~“Doka” of Bangka and “Kasambar” in the woods of Tarapur, 
but the tree called “Kasambar” in Mungger and “Parmi” in Tarapur 
is different and = Katow r Kalesiam of the florins Malabaricus (iv, pi. 33). 
[The first of these two trees is Odina Wodier, the second is Garuga 
pinnata.) “Amsaheri” of Mungger, “Salieri" of Bangka is a species of 
Schinus. Fruit eaten. Lea\es and bark used in medicine. Timber 
takes a good polish. [It is probably Bur sera serratn.] 

190. “Kadrupala” in Bangka, Clutia stipularis f Bridclia stipularis]. 
“Namta,” also a Clutia. Its berries are eaten ; [is probably Bridclia 
retusa, though this species is often called Kadrupala]. “Hard” and 
another species of “Bradlcya” fare species of Giochidion]. “Palasi” 
allied to “Aongla” (Emblica) [I cannot identify]. 

191. Hamilton enumerates 7 figs, which are referable to F. bengalemis 
(“Bar”), F. Arnottiana (“Khota pipar”), F. relign/sa , F. Rumphii 
(“Pakar”), F. infectoria (“Pakar”), F. glomerata (Gular, Bara Dumar, 
Yog Dumar”), also another fig allied to F . glomerata with “figs size of 
a small apple and also called Gular,” and a fig called Gadha Bar, which 
is very common and also sends roots from the branches ; [the latter is 
probably F. tomentosa]. 

“Chulmuli,” of woods of Karakpur [Holoptelea integrifolia]. 

“Tilai” with very rough leaves [Trema politoria], “Chamari Tilai” 
[T. orientalis], “Amtiya^ in Bangka, “mamroja” at Mungger “kshir” 
in Purneah and “mangjari sag” by the physicians \Antidesma dian~ 
drum]. “Matisura” of Bangka, “tarsi” of Mungger [Antidesma Ghzesem- 
billa ]. “Pitangjira” [Putranjiva]. 
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CHAPTER VI. 

TAXONOMY AND CLASSIFICATION. 

Principles : Arrangement should be phylogenetic, 192 ; Difficulties, 193 ; 
Parallel development, 194 ; The archegoniatae, 195 ; Relative age of Gymno- 
sperms and Pteridophyta, 196 — 200 ; Gondwana-land, 197 ; Primofilices, 198 ; 
Rhyniaceir. , 200 ; Hofmcisfer’s theory, 201 ; Arrangement of the subdivisions 
of the Pteridophyta, 202 ; General arrangement of the Pteridophyta and 
Spermophyta according to Scott, 203 ; Arrangement of the subdivisions of the 
Pteridophyta based on Bower and Scoit, 204 — 207. The Angiosperms, 208 — 
221 ; Arrangement of the subdivisions of the Angiosperms, relative age in- 
determinable from geological record, 208 ; Similarity of Dicotyledons to 
Cymnospcrms compared with Monocotyledons, 200 ; Points of resemblance of 
some orders to the One tales, 210 — 213 ; Points of resemblance of some orders 
to the Cycadcoids, 214, 215; View of Arber and Parkin, 216; View adopted 
in this Introductory Synopsis, 217; Arrangement adopted in the body of the 
Flora different, reasons, 218; Endlicher’s system, 219; Hutchinson's out- 
line, 220; Position of the Monocotyledons, 221. The System adopted : — 
Synopsis of Classes, Orders and Families : Main divisions of the Vegetable 
Kingdom, 222 ; Pteridophyta, 223 ; Lycopodinex, 224 ; Equisetinex, 225 ; 
Filicincir , 226 ; Spermophyta or Phanerogamia, 227 ; Division of the Phane- 
rogams, 228 ; Gymnospermae, 229 ; Angiospermae, 230 (p. 91) ; Class Dicoty- 
ledones, 231, pp. 92 — 147 ; Arrangement according to Bentham & Hooker, 232 ; 
Arrangement, based on preceding discussion, of the families occurring in 
Bihar and Orissa, 233 ; Conspectus of the Choripctalous groups, 234 ; (p.93.) 
Descriptions of Orders and Families of the Choripetalae, 235 (pp. 98 — 133) ; 
Gamopetake, 236 ; Origin of the Gamopetaloe, 237 ; Conspectus of the Gamo- 
petalous groups, 238 ; Descriptions of the Orders and Families of the Gamo- 
pctalac, 239 (pp. 135 — 147) ; Class Monocotyledones, 240 ; Descriptions of 
Orders and Families of the Monocotyledons, 241 (pp. 147 — 157). 

192. A philosophic natural classification should, if the theory of evo- 
lution be maintained, be based on that theory, and although no linear 
arrangement of families can adequately express the relation of different 
phyla, the arrangement should, so far as possible, be phylogenetic. The 

B derived from the supposedly more primitive ancestors should 
iy come first. But as each phylum and its bandies evolve, the 
later subdivisions will have receded much further from the original 
stocks than have some or all of the families of other phyla which, in a 
linear arrangement, have to he placed subsequently. Such returns to 
less evolved phyla, or breaks in a phylum, where it is necessary to take 
up a new group, can he partly indicated by a new heading, name of 
the new phylum, a break or line, and the supposed allied group or 
groups to which references back or forward should be made are some- 
times also pointed to with an arrow. 

193. The real difficulty of a phylogenetic arrangement is our ignor- 
ance of the true relationship of so many families and of the real origin 
of any of them. 

194. Even the relative position of the main groups such as Bryo- 
phyta, Pteridophyta, Pteridosperms, Gymnosperms and Angiosperms, 
which once appeared satisfactorily settled, are again under discussion. 
It has even been suggested that the different groups of vascular plants 
have originated independently, and at different times in the history of 
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the world, from the marine algae.* It is asserted that such persistent, 
and on the whole uniform, morphological structures as the archegonium 
are not necessarily homogenetic, but that their similarity in structure 
through the most varied groups are merely cases of homoplasy or 
parallel development under the influence of constantly recurring con- 
ditions. In other words that, under given conditions, “there are a 
limited number of ways in which protoplasm can react.”+ Allied to 
this theory is that of Phyletic Drift . Bower (j Nature , March 8th, 1924) 
states that by this term it is meant to convey that along a plurality 
of nearly related evolutionary paths, parallel but independent, a simi- 
larity of structure has been reached. He quotes as an instance the 
slide of the sorus from the margin of the leaf to the under surface, 
and says “there is no doubt that the primitive position was marginal ; 
but along many phyletic lines .... the sorus has passed .... to a 
superficial position.” That parallel development is of very frequent 
occurrence seems well established, but to find it on such a scale as is 
necessitated by this theory of the archegoniatae appears to imply a want 
of plasticity in Nature at variance with our experience of her marvel- 
lous versatility. Witness the extraordinarily various forms of sexual 
apparatus in the marine algae themselves under more constant condi- 
tions than could ever have applied to a terrestrial flora, or the even 
more varied reproductive organs of the fungi. In no group do the 
archegonia closely resemble the oogonia of marine Algae.J 

195. The forms of archegonia appear to have undergone a retro- 
gressive evolution such as might have been anticipated if the several 
phyla in which they occur were descended from some primitive arche- 
gonium-bearing stock. In the Bryophyta they are usually stalked and 
free and with a long multicellular neck. In the Pteridophyta the 
archegonia become sunk in the tissue of the th alius, the wall of the 
venter, which contains the oosphere, being formed from the tissue of 
the pro thallium itself, bearing in fact such a relation to that of the 
Muscineae as (though the cases are totally different) an inferior ovary 
does to a superior ovary. Further, in the Pteridophyta there is a pro- 
gressive shortening of the neck which consists, as in most Muscineae, 
of 4 rows of cells and a central canal (derived from a row of disorganized 
canal cells). This neck, shorter than in the Mosses, but consisting of 
several cells in length in the Filices, is only 2 cells in length in 
Selaginella. In the Coniferse again the archegonia are formed from 
single superficial cells of the contained prothallium exactly as in the 
more typical archegoniatae. Here also the neck consists of rosettes of 
4 cells, but is reduced to one cell in length in some Abietiness . The 
conditions of life in coniferous and angiospermous trees would appear 
to be very similar as compared with fern prothallia and tall conifers, 
yet it is precisely between the Angiosperms and Gymnosperms that 
the biggest step has been taken in the evolution of the archegonia, 
which are now reduced to naked cells. Indeed the homology of these 


♦Church, Tansley. f Tansley, Jan. 19th, 1924. t The freshwater algae groups 
Chaetophoraceae and Coleochsetaceae are sometimes considered nearer to the line 
of descent of the Archegoniatae. 
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cells with archegonia is only deduced by their relation to other appa- 
rently homologous structures. 

196. Granted that the Angiosperms are the youngest group and 
should be treated last in a phylogenetic arrangement, are the Gymno- 
sperms or the Pteridophyta the older group? i.e. assuming that each 
of these really form homogenetic groups and do not consist of several 
phyla of independent origin as has been suggested. 

197. Scott and other palaeontologists have shown that many of the 
orders of Gymnosperms are of immense age. Many families of Gymno- 
sperms and Ferns abound in the Mesozoic period ; but in the Permo- 
carboniferous epoch the true Cycads and Conifers appear not to have 
arisen. There is, however, an important family, the Cordaitex, with 
somewhat generalized characters and undoubtedly Gymnospermous. 
There is also a very important and remarkable class of plants, once 

3 oscd to be ferns, known as the Pteridosperms or Seed-ferns. These 
ferns had large fern-like leaves, but the anatomical structure rather 
of Gymnosperms and, as it has since been abundantly proved, bore true 
seeds resembling those of Gymnosperms. Dr. Scott states that the 
Cycadophyta were probably derived from the great plexus of Pterido- 
sperms. The Pteridosperms are well represented in our area in the 
intertrappean rocks of the Rajmahal Hills and in the Panchet and 
Damuda rocks (vide Geology, p. 7). They were apparently a strong 
constituent of the great Glossopteris flora which was characteristic of 
various regions separated now by the ocean, but which once perhaps 
formed parts of the hypothetical continent known as Gondwana-land. 
Possibly that continent itself now hides beneath the ocean the long- 
sought-for evidences of the primitive Pteridosperms and the origin of 
the Angiosperms. 

198. The Pteridosperms arc quite as strongly represented in the Lower 
Carboniferous as in the upper beds (though the evidence is mainly 
from anatomy) whereas Gymnosperms are very rare. They occur also 
in the Upper Devonian, and as far back as the early Devonian a single 
fossil (Palxopitys Miller i) was either a Gymnosperm or Pteridosperm. 
No connecting link has as yet been found between the Pteridosperms 
and the ferns except their remarkable similarity in leaf. 

In the early Devonian there is no satisfactory evidence for the pre- 
sence of the Filices, and even the Primo-filices (a group apparently of 
true ferns ,* their sporangia are furnished with an annulus composed 
of two rows of cells, but without any lamina to the leaves) have only 
been found as far back as the Upper Devonian, although allies of the 
Lycopods were already flourishing. Precursors of the Sphenophylls 
(allied to the early Horsetails) were also present in the Middle Devonian. 

199. On the geological record alone, therefore, it would appear that 
the Gymnosperms are of cjuite as old a stock as, if not older than the 
Ferns, and on this record there appears to be some reason for supposing 
an independent origin not only for the Gymnosperms and Pteridophyta, 
but also for the Lycopods and Horsetails. 

200. There is, however, a group of plants known as the Rhyniaceae, 
the simplest and among the most ancient of land plants known, of which 
Dr. Scott writes, "it is possible to interpret the family as a synthetic 
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group, related to both the Vascular Cryptogams and the Bryophyta 
while still retaining some of the characters of the algal stock. ,, Allied 
to or belonging to these Rhyniaceae is a genus Psilophyton . The tips 
of the young branches were (iurled in a circinate manner like the young 
fronds of a fern. It had only small spines in the place of leaves — and 
we have already seen that the Primo-hliccs were without leaf lamina — 
and it bore long oval sporangia, often in pairs, on the ends of the fine 
brandies. There is some evidence that this genus goes back to the 
Silurian, and if so, this would take the fern-stock lower down than is 
known for any Gymnosperm. But the general conclusion that one, 
who has himself no first-hand knowledge of fossil botany, comes to, is 
that the geological record is at present far too incomplete to settle the 
question: that if there is too little evidence to decide the monophyletic 
origin of the separate groups of Pteridophytes and Gymnophytcs, still 
less is there direct evidence of connections between these and the several 
phyla of the marine algae.* 

201. Where geological history fails us it is necessary to fall back 
upon general morphological structure and the ontology of existing 
plants, and to form some workable hypothesis of descent which will 
tally with known facts. “A working hypothesis is very useful in string- 
ing facts together ; if the thread breaks, a better one can often be 
found; it is the pearls that are of value, not the thread” (Lodge). For 
the general arrangement of descent of many of the groups IIofmeistcr‘s 
researches still appear to show a connected logical arrangement. 

202. As to the arrangement of the Pteridophyta among themselves, 
the system most in accordance with Hofmeistcr’s views is to commence 
with the homosporous Filicinex and to end with the heterosporous 
Lycopodinex. This is the arrangement in the body of this Flora, which,, 
however, differs from that usually adopted by my treating all the really 
fern-like families, whether lepto-sporangiate (archesporium a single 
hypodermal cell of an axile row) or eu-sporangiate (archesporium a 
group of cells), before the Hydropteridex or water-ferns, which totally 
differ in foliage and in the formation of sporocarps. 

203. Hofmeister’s system adopted by most pteridologists is not, how- 
ever, in unison with what is now known of the geological history of 
the Pteridophytes. The true ferns appear to have originated later than 
the Marattiales, the Horsetails or the Lycopods. 

The following is the arrangement of the larger groups of Pteridophyta 
and Spermophyta based on fossil evidence, according to Scottf: 

„ .. . . / Rhyniaceae. 

Psxlophy tales j As t er0X yiace<e. 

Lycopsida \ Lycopodiales. 

n t f Equisetales f A . , 

Sphenopsida \ S phenophyllales t Arnculat*. 

* Indeed there are not wanting biologists who maintain the thesis that organisms 
evolved first in fresh-water areas. See The Causes and Course of Organic Evolu- 
tion , by J. M. Macfarlane, Chapter XI. 

f Studies in Fossil Botany , third edition, ii, p. 395. 
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Filicales. 

Pteridospermeae \ 

Pteropsida Gymnospermeae > Spermophyta. 

Angiospermese J 

Or, confining ourselves to existing Orders (and omitting Psilotales, which 
do not occur in our area), the Lycopodiales, Equisetales and Filicales 
are treated as three distinct phyla, but possibly all descended from a 
stock akin to the extinct Psilophytales, while there appears to be some 
connection, though with a large unfilled gap, between the modern 
Spermophytcs and the Filicales, through the extinct Pteridospermeae. 

204. The above is somewhat at variance with the views of Hofmeistcr, 
who, it will be remembered, traced the descent of the seed-plants 
through allies of the heterosporous Lycopods. Heterospory has arisen, 
apparently as a parallel development, in all three phyla. Although not 
now existent in the Equisetales, it was prevalent in the exdnct Cala- 
mostachys and other Calamarieae. 

205. In the following pages the relative position of the families 
within the Filicineas (based on Bower and Scott's views) is therefore 
different to that usually adopted in systematic works (and in the Flora). 
The Eusporangiate ferns, in spite of their more complicated or more 
modified sporangia or sporangia-bearing leaves, are concluded to be 
relatively ancient to the Leptosporangiate and usually more delicate 
ferns. 

206. Scott states that various facts connect the Marattiales with the 

E rimo-filices ; the latter ( Botryopteridacese ) occur commonly in the 
-ower Carboniferous, the Marattiaceae are known in the lower Coal- 
Measures of the Upper Carboniferous, while ferns of the Polypodiacese 
have not been traced back further than the Jurassic rocks. 

207. The order given by Bower for the Filicales* is (excluding families 
which do not occur in our area): 1. Ophioglossacex ; 2. Marattiacex ; 
3. Osmundacex ; 4. Schizeaceae ; 5. Gleicneniacex ; 6. Cyatheacex ; 
7. Polypodiacese. 

208. Turning to the relative position of the orders within the Angio- 
sperms, geological evidence throws no light on the relative antiquity 
of the several groups. Dr. Scott remarks that the fossil history or the 
Angiosperms shows no signs of a beginning. The appearance of the 
most widely separated groups is said to be sudden and simultaneous, 
and what are universally believed to be younger groups occur in the 
same beds with what are believed to be primitive. Even Gamopetalae, 
and actually the Caprifoliaceae (Viburnum), are, if leaf diagnosis can 
be relied upon (which, however, is very doubtful), found as far back as 
the Cretaceous period! Highly evolved Apetalse , like Artocarpus (in 
this case with both leaf and fruit), highly evolved Monocotyledons, like 
the reeds, as well as palms, arborescent Liliaceae , etc., have all been 
found as far back as the upper Cretaceous. By the upper Cretaceous 

* Bower, The Ferns ( Filicales ). Only Vol. I is published, but the author gives 
a tentative arrangement on p. 58, and this is practically the same as in his 
prevwus f>ager in Phil Trans., vol. 192, B (1899), and The Origin of a Land 

B.o. v. I — 6 
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epoch the Angiosperms were already dominant! Before the lower Cre- 
taceous they do not exist so far as the geological record at present has 
yielded up its history! No light is thrown even on the relative ages 
of Monocotyledons and Dicotyledons. The Monocotyledons are placed 
first in many arrangements, but it would appear to be the Dicotyledons 
which are nearer to the common stock of Angiosperms and 6ymno- 
sperms. 

209. The wood of the Dicotyledons exhibits in its general structure 
and arrangement of the secondary wood a very strong resemblance 
to that of the Gymnosperms. The main difference is in the general 
absence of true vessels in the Gymnosperms, but these do occur in the 
Gnetaceae, and it is of special significance that the wood of a few 
Magnoliacese consists entirely of tracheids with bordered pits as in 
most Gymnosperms. The leaves of Gnetum are very dicotyledonous 
in appearance, though in the continuous plate-likc medullary rays of 
their vascular bundles are also gymnospermous in character. 

210. The inflorescence and flowers of the GnetaJes are very different 
to that of most Gymnosperms, and appear to partake of the character 
of some groups of Dicotyledons classed by Engler as primitive. 

211. In Gnetum scandens (p. 1286) the integument (or inner integu- 
ment of the nucellus, if there are two, see below) is prolonged into a 
very slender 3-toothecl tube which makes it appear as the style and 
3-lobed stigma of a closely investing ovary of a single ovule. This is 
surrounded by two tubular sacs of doubtful morphology, the inner 
being regarded sometimes as a second (outer) integument, and the 
outer sac as a rudimentary perianth which is not unlike the perianth 
of the female flower of some Urticacex. The male flower consists of a 
column terminating in two anthers and is surrounded by a single 
angular tubular sac or perianth. Both male and female flowers are 
whorled in the axils of annular bracts on panicled spikes. 

The flowers are mixed with numerous cellular hyaline hairs, and the 
spikes with their numerous simple flowers remind one strongly of the 
catkins or spikes of some Amenttferx, Piperacex or Chloranthaccac , 
but the resemblance is perhaps merely superficial. We might consider 
the second integument as an ovary open at the apex, but then the 
style-like organ should be borne on this ovary, whereas it is merely 
a pollen-chamber, such as is found in other Gymnosperms formed 
from the integument, but much produced. It is, however, just con- 
ceivable that the neck of the outer integument or of one of the outer 
sacs, by growing up similarly to that of the inner integument and 
gradually absorbing its function, may have been a mode of origin of 
some ovaries. One or both these outer sacs may be a single sporo- 
phyll or connate sporophylls, as there is evidently a tendency in the 
genus for cataphyllary leaves to become connate, as is seen in the 
annular bracts. 

The Gnetales no doubt had an origin very far down the Gymno- 
spermous line. 

212. There are other Angiospermous characters in Gnetum, viz . 
the reduction of the archegonia to free cells and the 2-cotyledonous 
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embryo, and according to Seward, “it is in the Gnetales more than in 
any other Gymnosperms that we find features which help us to obtain 
a dim prospect of the lines along which Angiosperms may have been 
evolved.” 

213. If this be true, then the commencement of the Dicotyledons 
with such families as Piperacex, Casuariruicex and Amentiferx, as is 
done by Engler, receives strong justification. Casuarina has several 
embryo sacs, and the ovule is orthotropous, Juglandacex has a single 
orthotropous ovule with only one integument, Piperacex has a single 
orthotropous ovule and its vascular bundles are in one or more rows. 
Gnetum scandens has alternating zones of wood and bast, reminding 
one of the structure in Dalbergia paniculata. Before leaving Gnetum 
it should be noted that the very long micropyle is surpassed in some 
palaeozoic Pteridosperms, e.g., Trigonocarpus (probably the seed of 
an Alethopteris, which, in its turn, was the foliage of a Medullosa stem). 

214. There are, however, striking analogies, if they are not more, 
between another group of the Angiosperms and more primitive Gym- 
nosperms. Among the most interesting of the mesozoic fossils are the 
large group of Cycadopliyta known as the Cycadeoids, first met with 
(in descending order) in the Cretaceous, and overlapping the appear- 
ance of the Angiosperms. Scott says that they may be called a domi- 
nant race as far back as the Trias, but below that their remains are 
scanty. They are divided into two tribes, the Bennettitex and the 
Williatnsoniex. In outward appearance the Bennettitex were like 
stumpy cycads (the crows' nests of the Isle of Purbeck belonged to 
them). At the risk of repetition* Scott's very fascinating account of 
the flowers of the Bennettitex may again be well reproduced: — 

“The center is occupied by the gynseccum, seated on the convex 
receptacle, and consisting of numerous long-stalked ovules, imbedded 
among the interseminal scales. Surrounding this central body is the 
hypogynous whorl of stamens, fused below to form a tube, and expand- 
ing above into the pinnate sporophylls, bearing very numerous com- 
pound pollen sacs or synangia, filled with pollen. The whole is 
surrounded by an envelope of spirally arranged bracts, springing from 
the upper part of the peduncle. The general arrangement of parts is 
manifestly just the same as in a typical angiospermous flower, with a 
central pistil, hypogynous stamens, and a perianth. The resemblance 
is still further emphasized by the fact, long known, that the interse- 
minal scales are confluent at their outer ends, to form a kind of peri- 
carp or ovary wall. When to these general features we add the practi- 
cally exalbuminous character of the seed, with its highly organized, 
dicotyledonous embryo, the indications of affinity with the higher 
flowering plants become extremely significant. The comparison was 
drawn by Dr. Wieland in 1901, immediately on his discovery of the 
hermaphrodite flower. . . . The flower, with its great stamens 10 cm. 
long in some species, must have been a striking object when it opened. 
As, of course, we can know nothing of the coloration of the perianth 


* This was reproduced in my Forest Flora of Chota Nagpur , p. 44. The original 
was published in the Journal of the Microscopic Society, April, 1907, p. 139. 
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and other parts, we cannot tell how brilliant its appearance may have 
been ; the bright tints of the carpels and ovules in some recent cycads 
suggests the probability that the attraction of colour was not wauling 
to tiie more elaborate flowers of the older Cycadophyta 

215. in this case, again, there is difficulty in tracing any homology 
between the spliorophylls of the gymeccum and the carpels of an 
Angiospermous ovary. The sporophvlls are apparently the stalks of 
the ovules which thus each bear but a single terminal macrosporan- 
gium. However, it again has to be remembered how very imperfect is 
the material; how, of the many millions of plants existing in the 
mesozoic epoch, but a few score are known, and it seems quite possible 
that other groups of allied Cycadophyta existed at that time with quite 
differently constructed gynrecium. As to the rest of the flower, it 
seems reasonable to read into it a real homology with some of the 
large-flowered Angiosperms, and as the gynoecium is at least apocarpous, 
there is an extraordinary similarity between such Bcnncltdcan flowers, 
and such as one w r ould expect in an early type of flower among the 
Ranales , especially the Magnoliacex . 

216. In a most interesting paper on the origin of the Angiosperms 
by Newell Arber and John Parkin, the Nymphxacex , Magnoliacex 
and other polycarpicse among Dicotyledons, A I is mac ex, Butomaccx , 
and Palmaccce among Monocotyledons are taken as exhibiting many 
primitive features, while the Piperales , Amentiferx, Aracex, etc., with 
very simple flowers, are regarded as derived from phyla with more 
complicated ones by a process of reduction. The dicotyledons generally 
exhibit such a network of cross alliances that it is almost impossible, 
if more than one origin is ascribed to them, e.g. partly from a stock 
resembling the Bennetitex , or the more generalized Wdliamsomex, 
and partly from a stock allied to the Gne tales, to separate in many 
cases the derivatives of one stock from the other. One fact especially 
appears to me to be in favour of the theory of the Englerian view of 
the relative primitiveness of the Casuarinncex , Juglandaeex , etc., and 
on the other hand, to militate against the position here assigned to the 
Ranales, is the existence in the former of single erect orihotropous 
entiles, and in the latter of anatropous or ampnitropous ovules. The 
last are evidently a much more recent type. 

217. On the w r hoJe, if the Angiosperms are derived from a single 
stock, the view taken by Arber & Parkin appears to meet most of 
the facts, and Scott states that “it is interesting to note that Arber 
& Parkin’s hypothetical reconstruction of the flower of a hemi-angio- 
sperm agrees almost exactly as regards the structure of the stamens, 
with the subsequently discovered Williamsonia mexicamt of WiclancL 
. . . That there are striking analogies between the Angiosperms 
and the Cycadeoids is undeniable. It is also true that the analogies 
become accentuated if we take into consideration the older and more 
generalized Williamsonians rather than the more specialized Bennet- 
titeans. But, after all, a wide gap remains. We cannot be certain 
that there is anything more than parallel development. . . . But 
it may be that a real affinity exists, that the Cycadeoids and the 
Angiosperms are branches of a common stock.” 



TAXONOMY AND CLASSIFICATION. 


85 


This is the view taken in the following synopsis, which starts with 
the Ranales. 

218. The arrangement, however, adopted for the Dicotyledons in 
the body of the Flora is, with a few exceptions,* that or Bentham 
& Hooker in the Genera Plantarum , which, in its turn, is based on 
that of A. P. de Candolle. This is the arrangement used in most 
English herbaria and most English systematic works on the flower- 
ing plants. For that reason English field botanists find it convenient 
for new floras to follow the same sequence. But although the arrange- 
ment of the Genera Plantarum also begins with the Ranales, or rather 
part of the Ranales, there are several objections to the system as a 
natural arrangement, the chief of which is the artificial group of the 
Apctalx. Petals may be present or not in the same species, and, 
ah hough exceptions occur to the characters o£ groups in any arrange- 
ment, the apetalous division undoubtedly separates entirely nearly 
allied families. Moreover in many other instances the arrangement 
does not apparently profess to be phylogenetic. It if were, specialized 
families like the Pa pilionacex should not be treated before their more 
generalized allies, like the Mitnosacex. The arrangement of the Genera 
Plantarum even put the Gvmnosperms between the Dicotyledons and 
Monocotyledons. 

219. The more modern and most serious competitor to the Hookcrian 
system at present in the field is that German system of Endlicher, 
adopted more or less closely by Engler in Die Naturlichen Pflanzen- 
famihen , and by Strasburger, Warming and other European botanists. 
This is supposed to be phylogenetic (as far as a linear system can be), 
but Engler begins the Angiosperms with the Monocotyledons, and 
Dicotyledons with Peppers, Amentiferx, etc., which he believed to be 
primitive, whereas, as discussed above, other botanists consider that the 
apparent simplicity of their flowers is a derived character. Moreover 
Engler begins the Angiosperms with the Monocotyledons, whereas it 
appears that if the Cycadophyta are somewhere near the line or origin, 
the Dicotyledons arc the more primitive type. In the following synopsis 
of. Angiospermous families therefore the arrangement starts with 
Ranales. 

220. Unfortunately there is no systematic work at present pub- 
lished which commences the phylogenetic arrangement of the Angio- 
sperms with the Ranales . Recently Mr. Hutchinson has taken up such 
a classification in the Kew Bulletin (see Nos. 2 and 7 of 1923, and 2 of 
1924), and I should have reproduced it here in place of the present 
synopsis, but his groups arc not at present sufficiently defined, and it 
seems to me that the adoption of the two main parallel phyla, a woody 
one and a herbaceous one, is unsatisfactory. At present, also, the 
classification is not in a form likely to help the field botanist. I have, 
therefore, fallen back in the main on the classification adopted in my 
Flora of Chota Nagpur, which I am glad to see in many respects 


* E.g., the Euphorbiacex , in view of the frequent presence of petals, are treated 
in the Thalamiflorex, the Samydacex are combined with the Flacourtiacece, the 
Ficoidece or Aizoacece are placed near their allies, the Portulacacex . 
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corresponds with that of Mr. Hutchinson. But that classification which 
was carried into the body of the Flora attempted to conserve, for the 
convenience of those who know the Hookerian system, more of that 
system than now seems necessary for a mere conspectus of families. 
I have therefore further modified it, and where possible have adopted 
many of the views of Mr. Hutchinson. 

221. The Monocotyledons follow the Dicotyledons, and there seems 
little doubt that their nearest allies among the Dicotyledons is to be 
found in the Ran ales, although some botanists here, again, treat the 
points of resemblance as parallel developments.* If there be an affinity, 
as I believe, it is natural to commence the Monocotyledons with the 
families which best show it, viz. the apocarpous Alismacex and their 
allies. Erect orthotropous ovules are very rare in Monocotyledons (c.g. 
some Aracese). 


CONSPECTUS OF ORDERS AND FAMILIES. 

222. The vegetable kingdom may be divided into fivef main divi- 
sions, viz. Mycetozoa, Thallophyta, Bryophyta , Pteridophyta , and 
Phanerogamia. Included in the large division of the Thallophyta are 
the fungi, a group of importance to the forester, but not sufficient is 
known of the fungi of Bihar and Orissa to deal with them. The 
Bryophyta include the mosses and liverworts — a group, so far as is 
known, of little importance in our area. The descriptions arc there- 
fore limited to the Pteridophyta or Vascular Cryptogams (Ferns and 
Fern allies) and to the Phanerogams (Flowering or Seed Plants). 

223. L PTERIDOPHYTA (pp. 87 89). 

Distinct alternation of sexual and asexual generations. Sexual gene- 
ration represented by a small thalloid expansion (pro thallium), rarely 
tuberous, without differentiation into stem and leaves, occasionally not 
even becoming free of the spore. It bears archegonia and antheridia 
on the same or different individuals, and after fertilization of the 
oosphere of the archegonium (which then becomes an “oospore”) gives 
rise by repeated segmentation of the oospore to the embryonic asexual 

f dant. The asexual generation becomes well developed and relatively 
arge (it is the Fern, Club Moss, Horsetail, etc., as popularly known) 
and is usually clearly differentiated into stem or rhizome, leaves and 
roots, and has an internal vascular system. It bears spores inside 
“sporangia” situated on the back of or on the margin or at the base 


♦This is the view of Rendle, who states “the resemblance cannot be regarded 
as indicating any affinity. It is rather a coincidence.” ( Classification of Flower- 
ing Plants , i, p. 213.) 

tSome biologists would add, and start with, a sixth main division, the 
Schizomycetes, which include the well-known bacteria or bacilli. The position of 
the Mycetozoa in the vegetable kingdom is sometimes disputed. They appear to 
be derived from naked amoebae. 
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of leaves or modified leaves (sporophylls). These spores may be all 
similar homosporous), or they may be of two kinds — macrospores (or 
megaspores), which only produce female prothallia (i.e. prothallia bear- 
ing archegonia, but not antheridia), and microspores, which only pro- 
duce male prothallia (i.e. prothallia bearing antheridia only). The 
Pteridophyta are divided into 3 principal classes (vide p. 80, 81), viz.: 

1. Leaves simple, close, and small relatively to the axis. Sporangia 

at the base of the small sporophylls which are grouped into a 
terminal spike, p. 87 1. Lycopodinex. 

2. Leaves minute, whorled, reduced to teeth and connate below into a 

sheath, sporangia borne on the underside of modified peltate 
sporophylls or sporangiopliores, which form a cone-like termina- 
tion to the stem or shoots, p. 87 2. Equisetinex . 

3. Leaves large relatively to the axis and usually compound. Spor- 

angia on the margins or backs of the leaves or modified leaves 
or in sporocarps at base of the leaves, p. 88 3. Filicinex. 

Class I.— T ,Y COPODINE^K. 

224. Order I. Lycopodiales. Selaginellas and Club Mosses. (Only 
one existing order). 

Sporophyte with simple or usually 2-chotomously branched stem and 
small crowded simple leaves. Sporangia solitary at the base of the 
leaves or in their axils, arising from a group of cells. Sporophylls 
similar to the barren leaves or dissimilar and always at the summit of 
the stem or its branches, the growth of which they terminate. The 
aggregate of sporophylls may be called a “flower.” Spores similar, pro- 
ducing monoecious prothallia, or dissimilar (macrospores and micros- 
pores). The macrospores produce prothallia which bear archegonia 
only, and never become free of the spore, and though not as much 
reduced as in the Phanerogamia, are only sufficiently exposed through 
a fissure in the spore for the archegonia to become fertilized by the 
antherozoids (or spermatozoids) of the male prothallium. The micros- 
pores form a prothallium which completely fills the spore, and the 
mother-cells of the spermatozoids arc proauced from certain of its 
ceils representing rudimentary antheridia. 

Isosporous. Leaves multifarious without ligule 

Fam. Lycopodiaceae . (p. 1273 ). 

Heterosporous. Leaves often 4-farious and differing in shape and 
size, with a microscopic ligule .... Fam. Selaginellacex (p. 1275 ). 

Class II.— EQUISETINE.E. 

225. Order I. Equisetai.es. Horse-tails. (Only one existing order.) 

Sporophyte (asexual generation) with rhizome and usually a copi- 
ously branched* stem with articulate internodes and whorls of very 
small tooth-like leaves. Branches usually whorled. Sporangia arise as 

* Fertile (cone-bearing) stems are often unbranched, while the barren ones of 
the same species may be branched. In our species both are branched. 
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pluriccllular protuberances on the underside , of peltate sporophylls 
which are arranged in a cone-like terminal spike or flower, 5 — 10 
sporangia on the underside of each sporophyll. Spores (in existing 
genera) of one kind only producing well-developed, usually dioecious in- 
dependent prothallia Fam. Equisetacex (p. 1272 ). 

Class III. — FILICINEAL 

226. Leaves well developed relatively to the stem, often very large 
and compound, alternate, circinate in vernation (except in Salviniacex 
and Ophioglossacex). Sporangia on the margins or backs of the leaves, 
which either resemble the barren ones or arc specially modified, rarely 
(Hydropteridex) the sporangia grouped inside sporocarps formed of leaf 
segments so much modified as to appear as special non-foliar organs at 
the bases of the leaves. Fertile leaves not confined to a definite part 
of the shoot and not determining its growth (exc. Ophioglossacex). 

a. Homosporous Filicine„e. The Ferns. 

Spores of one kind only, in sporangia which are not included in 
sporocarps (though sometimes grouped into synangia) and are borne 
on evident leaves or on segments of leaves modified into sporangio- 
phores. 


1 . Eusporangiate Ferns. 

The sporangia arise from a group of cells. Either very large ferns 
with stipules and grouped sori, or small ferns with usually a single 
annual leaf dividing into a barren foliaccous part and an inflorescence- 
like sporangiophore. 

a . Order I. Marattiales. 

Very large ferns with stipular appendages at base of fronds. Sori 
grouped, or sporangia connate and sori formed into chambered 
synangia. Annulus 0 or apical and rudimentary. 

Fam. Marattiacex (p. 1265 ). 

b. Order II. Ophioglossales. 

Small ferns without stipules. Rhizome very short, subterranean. 
Leaf usually solitary and dividing into a barren foliaceous part and 
an inflorescence-like spore-producing spike or panicle with large 
marginal 2-valved sporangia without annulus, sometimes sunk in the 
tissue Fam. Ophioglossacex (p. 1266 ). 

2. Leptosporangiate Ferns. 

Order III, Polypodiales. 

The sporangia arise from a single epidermal cell (archesporium) 
and am usually collected into small groups (sori), but the individual 
sporangia are always free and the sori are not united into regular 
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groups or chambered synangia. Stipules never present. Fertile part 
of frond similar to the barren, or if dissimilar then fronds several. 
Sporangia usually situated on the veins, not sunk in the mesophyll, 
.sorus often surrounded by or roofed over by an indusium. Annulus 
.usually present (consisting of a single row of cells or disciform). 

a. Sporangia sessile, often few in the sori or not in definite sori. 

Indusium 0 or a continuation of the leaf margin. Annulus 0 
or incomplete, or if complete, transverse or disciform (vertical 
and complete in some Parkeriacex ). 

i. Sporangia not in regular sori, in our species solitary in the axils 

of large imbricating involucres, which are arranged in a spici- 
form manner 2-seriatim on the lobes of the leaf segments. 
Annulus disciform or coronate, apical. Frond of indefinite 
growth, scandent (in our species) 

Fam. Schizxacex (p. 1264). 

ii. Sporangia very few in the sori, dorsal, without indusium. 

Annulus equatorial or oblique. Rhizome widely creeping. 
Fronds 2-chotomous of indefinite growth. 

Fam. Gleichcniacex (p. 1263). 

iii. Sporangia not in sori, arising in acropetal succession in parallel 

rows and covered by the revohue leaf margin; Marsh ferns 
with dimorphic fronds Fam. Parkeriacex (p. 1263).* 

b. Sporangia stalked, in well-marked sori or continuous rows, with 

complete oblique or vertical annulus. Indusium present or 
absent. 

Tree ferns. Sporangia opening more or less transversely with com- 
plete oblique annulus, stalk short. Sorus naked or surrounded by a 
cupular involucre Fam. Cyatheacex (p. 1235). 

Dwarf ferns. Sporangia very numerous in the sori, with a vertical in- 
complete annulus, stalk usually long. Indusium present or absent, 
membranous when present, rarely herbaceous.^ 

Fam. Polypodiacex (p. 1236). 

b. Heterosporous Filicine^e. 

Order IV.— Hydropteride^e. Water ferns. 

Floating or marsh plants. Leptosporangiate. Sporangia contained 
in capsules or sporocarps derived from much modified leaf segments, 
arising from the shoot at the base of the foliage leaves or on a pedicel 
springing from the petiole. Spores of two kinds, microspores and 
macrospores. Prothallia often rudimentary and remaining attached 
to the spore. 

Annual floating aquatics with simple leaves. 

Fam. Salviniacex (p, 1269). 
Marsh plants with creeping rhizome and erect long-petioled 4-foliolate 
leaves Fam. Marsiliacex (p. 1270). 

* Probably a very primitive family. 

‘ fin this large family the groups with the sori marginal are probably the more 
primitive. See note on p. 78 on phyletic drift. 
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227. II. PHANEROGAMIA or SPERMOPHYTA. 

(The Flowering or Seed Plants.) 

The alternation of sexual and asexual generations is concealed in the 
formation of the ovule and seed. A ‘‘seed” is formed when the ripe 
macrospore is not liberated from the macrosporangium but remains* 
enclosed in it and there produces rudimentary prothallium, arcliegonia 
or rudimentary archegonium, and finally an embryo of the next asexual 
generation which appears to be sexual from its containing and becoming 
amalgamated with the sexual generation. The prothallium (which in 
the Selaginellaccx also docs not become free of the spore) remains 
entirely in the macrospore, now termed the “embryo-sac.” Usually only 
one embryo-sac is formed in each macrosporangium or “ovule.” This 
ovule consists of one or two integuments enclosing a central small-celled 
tissue, the “nucelius,” in which the embryo-sac arises. After fertiliza- 
tion of the oosphere in the embryo-sac the ovule undergoes changes 
resulting in the ripe seed, which consists of at least three parts — the 
seed-coat or testa, the endosperm (unless this has been consumed by 
the growing embryo), and the embryo itself. The endosperm is a 
tissue in the embryo-sac which represents the prothallium in the 
Gymnosperms. In the Angiospcrms the prothallium and its arche- 
gonium with oosphere are represented by a few cells only and the 
endosperm or albumen is not formed until after fertilization, when it is 
apparently derived from the growth and division of the nucleus of the 
embryo-sac and not from the prothallial cells. The microspores of the 
Phanerogams are called “pollen-grains,” which, instead of motile sperma- 
tozoids, develop a “pollen- rube,” the contents of which reach the ovule 
by transportation of the whole pollen-grain by means of wind, insects, etc. 

228. The seed-bearing plants or Phanerogams are divided into two 
sub-divisions : — 

a. Ovules before fertilization not enclosed in an ovary formed by the 

cohesion of the female sporophylls or carpels. Endosperm or 
prothallium developed before pollination and developing arche- 
gonia. Cotyledons 2 — many. Flowers always 1 -sexual. 

I. Gymnosperms (p. 90). 

b. Ovules produced inside an ovary formed of the cohering carpels 

or of one carpel with coherent margins and having ar the summit 
the stigma on which the pollen-grains germinate. Endosperm not 
homologous with the prothallium but developed after pollination 
together with the embryo. Cotyledons 1 — 2. 

II. Angiosperm^: (p. 91). 

229. SUB-DIVISION I. GYMNOSPERMUE. 

(See above.) 

a. Stems rarely branched and then very sparingly. Leaves very large, 
pinnate and fern-like, but coriaceous. Flowers dioecious, naked, 
cone-like Class I. Cycadine^e. 



CONSPECTUS OF ORDERS AND FAMILIES . 


91 


Exceptions : — 

The carpels of Cycas are arranged round the main axis and not in 
evident cones. 

Only one existing family Fam. I. Cycadacese (p. 1227 ). 

b. Stems copiously monopodially branched. Leaves small, simple, 

acicular or scale-] ike, rarely lanceolate or ovate. Flowers mostly 
cone-like, naked. Ovules usually basal on the sporophylls. 

Class II. Conifers. 

This embraces several orders and families poorly represented in 
our area and therefore treated as one family 

Fam. 2. Coniferse (p. 1229 ). 

c. Habit various. Leaves opposite. In our species broad-leaved 

climbers with the male and female sporophylls in whorls on a 
spike with annular bracts. Around the erect ovule and outside 
its one or two integuments is an investing covering open at the 
top, which is variously regarded as an open ovary or a fused 

perianth (see p. 82) Class III. Gnetineae. 

Only one family Fam. 3. Cnetacex (p. 1234 ). 

230 SUB-DIVISION II. ANGIOSPERMflE. 

(See p. 90.) 

Plants of very various habit. Flowers 1— 2-sexual, usually furnished 
with a perianth. Carpels or female sporophylls infolded so that the edges 
unite or several carpels in one whorl united to one another, in both 
cases to lorui a one- or more-celled closed chamber or ‘‘ovary”. Ovules 
enclosed in the ovary so that the pollen-grains are unable to come 
directly into contact with the ovule, and fertilization is effected by the 
pollen-tubes growing through a special conducting tissue of the carpel, 
which is often prolonged into a “style” bearing the “stigma” or organ 
for reception of the pollen-grains (if the style is absent the stigma is 
sessile : each carpel forms a stigma, but these may become connate into 
one). Macrospore (embrvo-sac) before fertilization or pollination con- 
tains nuclei, but no distinct prothallial tissue or recognizable archegonia. 
The endosperm is formed after fertilization. The Angiosperms contain 
two classes: — 

a. Plants of which the embryo has two seed leaves or cotyledons. 

These often expand as the first green leaves of the plant (epigeal 
germination) as in the mustard, bean, castor oil. Gicwia , Gmclina , 
etc., or they remain in the seed (hypogeal germination), and are 
then usually very thick, e.g., the Mohwa tree ( Bassia ), etc. Rarely 
there arc 3 cotyledons, e.g. Tcrminalia arjuna in some cases, 
Cansjera ( f . Griffiths), and exceptionally in many other plants. Ex- 
ceptionally the cotyledons remain undifferentiated, e.g . Loranthus 
spp Class I. Dicotyledones (p. 92). 

b. Plants of which the embryo has only one cotyledon or seed leaf, 

which may become free "from the seed and forms the first green 
leaf, e.g . Agave, or remains with its tip entirely or partially 
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enclosed in the seed from which it absorbs the endosperm or 
albumen, e.g. Dioscorea , Palms, Grasses, etc. Embryo sometimes 
undifferentiated, e.g . Orchidacex. 

Class II. MoNoco r rYUEDONEs (p. 147). 

The fact that the number of cotyledons is correlated with a number 
of other characters which render it usually easy to distinguish a Dicoty- 
ledon from a Monocotyledon shows that these two classes are natural. 

231. Class I. DICOTYLEDONES. 

The Dicotyledons comprise the great majority of flowering plants and 
practically all our forest trees. They usually have the venation of the 
leaf reticulate or much branched. Externally the arborescent forms are 
easily distinguished from the arboreous monocotyledons by the relatively 
copious branching of the stem. Anatomically the stem is generally well 
distinguished by the vascular bundles being in a ring and, on secondary 
growth in thickness taking place, from the woody tissue uniting outside 
the pith into a solid cylinder enclosed by a distinct cylinder of bark. In 
between the two is a very thin tissue, the “cambium,” which continually 
adds more wood to the inner cylinder. The flowers of dicotyledons 
when not reduced usually have their parts in 4’s or 5 s or sometimes 2*s, 
but 3’s are common among the Ranales and in a few other families. The 
leaves are petioled or sessile, but rarely have a long sheathing base as is 
so common in the Monocotyledons. 

232. The following is the division of the Dicotyledons according 
to the Genera Plantarum of Bentham & Hooker (vide p. 85), and in 
accordance with which work (with few exceptions) the sequence of the 
families in the body of this flora is arranged: — 

I. PolypetaJx . — Flowers dichlamvdeous. Petals free* — 

Series A: ThaUimiflorx * — Calyx usually free from the ovary. Petals 1 — 2- 
or many-seriate. Stamens many or definite, inserted on the torus or receptacle, 
which is usually small or elongate or with a short gonophore. Ovary superior. 

Families 1 to 28 (exc. 19 ). 

Series B: Disciflorx .* — Calyx mostly free from the ovary. Petals 1 -seriate. 
Stamens usually definite, inserted on a more or less swollen or broadened pait 
of the receptacle known as a ‘disc.” Ovary usually superior or immersed in 
the disc Families 31 to 51. 

Series C: Calyciflorse .* — “Calyx-tube” (really an elongation of the outer zone 
of the torus and here usually referred to as the hypanthium) more or less 
investing or adnate to the ovary, petals 1 -seriate inserted on the calyx-tube 
(hypanthium). Stamens many or definite, usually inserted on a disc lining the 
calyx-tube. Ovary usually included in the calyx-tube, or inferior. 

Part Farm 14 , Fam. 19 , Fam. 30 , and Families 52 to 76 . 

II. Gamopctalx .* — Petals more or less combined into a lobed corolla, pistil never 
apocarpous, or if carpels distinct, then styles united and carpels only 2. 
The calyx is very frequently gamosepalous below, and often persistent. 
Petals or corolla-lobes in a single series and usually 4 or 5 (see exceptions), 
or corolla 2-lipped. Stamens usually isostemonous, or fewer, often adnate 
to the corolla-tube. Carpels as many as the petals or very often reduced 
in number. Leaves rarely compound. 


Exceptions omitted. 
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This group, which also is not quite natural, being derived from several 
distinct groups of Choripetalx, is adopted in the following synopsis of 
families (p. 134) as being generally easily recognizable. 

Families 77 to 106. 

III. Monochlamydcx or Apetalx. — Perianth simple with the lobes or segments 
similar to one another and usually calycine, sometimes minute or alto- 
gether wanting Families 107 to 128. 

(To this group also belong the Euphorbiacex . Fam. 29-) 

The following is the more phylogenetic arrangement referred to on 
p. 87. 

233. Series I. CHORIPETAL/E (pp. 98—133). 

Flowers when dichlamydeous without the corolla being produced at 
the base into a petaloid tube, or \i corolla somewhat tubular at the 
base from the connate petals then stamens not reduced to 4 together 
with a reduction of the carpels to 2, and o\ules with 2 integuments. 
Corolla often 0. 

See also a few polypetalous genera in the Gamopetalx, viz. Etnbelia ( Myrsi - 
nacex ), Symplocos ( Styraccx ), Azima ( Salvadorace ), Olea and Linociera 
(Oleacex), and a few apctalous genera in the Gamopetalx (p. 134). 

Exceptions to Choripetalx : — 

Corolla gamopctalous in some Mimosacex, Crassulaccx, Caricacetc, Cucurbitaccce 
and llicacex. Petals sometimes connate at the base in Cissampclos (connate into 
a 4-lobcd cup), Tamarix, Pittosporum , Malvacex (connate and adnate with the 
staminal tube), Rutaccx (adnate with the stain inal tube), Meliacex . Cansjera , loosely 
connate in Olax and Alangioidcx. 

Hvpanthium sometimes coloured and tubular, and simulating a gamopctalous 
corolla in Woodfordia, Lor an thus, also in Nyctaginacex and others in which there 
is only one perianth whorl. 

234. CONSPECTUS OF THE CHORIPETALOUS GROUPS. 

I. Flowers mostly hypogynous ; acyclic, hemicyclic or cyclic. If 
perigvnous or cpigynous then 3-merous mostly 3-merous or hemicyclic 
or with parietal placentation. Disc 0. Stamens often many or 3-merous 
or anthers opening by valves. 0\arv apocarpous or 1-celled, or if 
svnearpous and sevcral-cellcd o\ules many and parietal or, if few, 
stamens or carpels 3 or many, or ovules catnpylotropous. Seeds usually 
albuminous with small or curved embryo. Leaves simple. 

Exceptions : — 

The A ristolochiacex have flowers epigvnous mostly 3-merous, but in our genus 
the perianth is oblique and entire. FIs. epigynous in Hernandiacex, but anthers 
opening by valves. 

FIs. perigvnous and disc present in Moringa, but ovary 3-merous with parietal 
placental ion. Its affinities arc, however, very doubtful, and it has compound 
leaves. FIs. cpigynous in Opuntiales but acyclic. 

Flowers epigynous in Begoniacex and Cucurbitacex. The flowers are 1 -sexual. 
The female has usually 3 parietal placenta:, which may, however, meet in axis or 
in some Begoniacex placenta: sub-basal. 

Disc sometimes well developed in Capparidacex and in Passifloracete with ovary 
on a gynophore and placentation parietal. A crenatc disc occurs in Tamarix 
which has a 3-carpellary 1 -celled ovary with sub-parietal placentation, but the 
position of Tamaricaccx is very doubtful. Disc often present in Passifioracex with 
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ovary on gynophore, 1 -celled with parietal placentae. A fleshy disc is present in 
some Guttiferacex. A disc of glands or scales occurs also in Flacourtiacex. 

Ovule I orthotropous in Polygonales. Ovules 1 — 2 axile in each cell and stamens 
neither 3 nor many in a few Malvales and Euphorbiales. 

Leaves often pinnate in Clematis (Ranunculacex), dissected in Fumariacex, 
rarely pinnate in Cruciferx , digitate in some Capparidacex, Bixacex, a few 
Malvaceae (Bombacex) and Sterculia , few Cucurbitacex , also in very few Euphor - 
biaceac ( Manihot , Bischofia ; while several Phyllan these have branchlets simulating 
pinnate leaves). 

Leaves are 2 — 3-pinnate in the anomalous family Moringaccx. 

a. Flowers acyclic or hemicyclic or ovary apocarpous and stamens 
indefinite, or anthers opening by recurved valves, or flowers in 
general 3-merous or n x 3-merous.* Flowers dichlamydeous or 
sepals passing into petals or petaloid, more rarely haplo-homoio- 
chlamydeous, then often perianth in two 3-merous whorls. Leaves 
often glandular and aromatic. 

Orders: I. Renales (p. 98); II. Aristolochiales (p. 101); III. Opun - 
tiales (p. 101). See also Pod ostcrnonaccx and Saxifragacex. 

b. Flowers cyclic and ovary syncarpous. Stamens definite or indefi- 
nite, anthers never opening by valves and flowers not 3-merous 
except often in the gynaeceum. 

Exceptions : — 

Perianth sometimes 3-merous in Argemone, which has all the other characters of 
Parie tales. Ovary apocarpous with whorlcd carpels in some Phytolaccacex. 

1. Ovule only 1 in the ovarv or several on a free central placenta, 
or if ovary partially 2 — 5-cclled from the base then ovules amphitropous 
or campvlotropous, rarely ovule 1 orthotropous. Flowers regular, usually 
monochlamydeous, stamens definite and epitcpalous, rarely indefinite. 
Stipules usually scarious. Embryo usually curved. 

Note . — The ovary may be monocarpcllary in some Nyclaginacex. and in many 
of the families is apparently 3 — 2-carpellary (with a single ovule). 

Orders: IV. Cary ophy Hales (p. 102); V. Polygonales (p. 104). See 
also some X. Urticales (part). 

Exceptions : — 

Stamens indefinite in some Nyctaginaccx and some Portulaca. 

Ovary 1 — many-celled in Aizoacex . 

Carpels whorled in Phytolaccaccx with 1 ovule in each carpel. 

2. Ovules more than 1, usually many in the ovary, parietal on 
2 or more placentae, more rarely axile, very rarely basal and erect in 
each cell of a several-celled ovary ( Gultiferaceae ). Flowers dichlamyde- 
ous, often nx2-merous, usually regular. Stamens many or definite. 
Leaves penninerved. 

Orders: VI. Theales (p. 105); VII. Parie tales (p. 107). 

Exceptions : — 

Flowers monochlamydeous in a few Flacourtiacex , irregular in Fumariacenr , 
Violacex and Moringacex . Leaves palminerved or digitate in some Capparidaces r 
and Bixacex. Ovules 2 collateral pendulous in each cell in Shorea , in which respect 
it approaches Malvales {T iliac ex). 


n is usually 2. 
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3. Ovules axile or from the inner angles 1 — 2 or 2-seveial in each 
cell of a several-, frequently 3-celled ovary which is frequently 3-lobed 
or 2-many-coccous, or capsular with 3 — 5 valves in fruit. Stamens often 
many, rarely definite, often monadelphous at least at base, sometimes 
filaments entirely connate into a column. Leaves never pinnate, some- 
times digitate, usually simple but palmilobed or palininerved. Hairs 
very often stellate. Sap often mucilaginous or milky. 

a. Flowers mostly 2-chlamydeous and 2-sexual: — 

Order VIII. Malvales (p. 112). 

b. Flowers mostly monochlamydcous and 1-sexual: — 

Order IX. Euphorbiales (p. 113). 

Exceptions : — 

Flowers reduced to single stipitate stamens or single 3-celled ovaries (in com- 
pound inflorescences) in some Euphorbiales and ovary sometimes reduced to 2 
carpels (see other exceptions under the Orders). 

Ovary 1 -celled in Waltheria ( Sterculiaceae ) and in Antidesma (Euphorbiacex). 
Flowers slightly zygomorphic in some Sterculiaceae. 

Fruit drupaceous in some Tiliacex and Euphorbiacex or sometimes sub-baccate 
in Euphorbiacex. 

Ovary nearly apocarpous in a few Sterculiaceae and separating into follicles in 
fruit. 

4. Ovules 1 — 2 from near the base or 1 — 2-pendulous from near the 
apex of the 1 -celled superior ovary or (Salicales) many parietal ascend- 
ing. Flowers always much reduced and achlamydeous or monochlamy- 
deous, often 1-sexual with stamens isostemonous and opposite the tepals 
{if any) or fewer. 

Groups of doubtful affinity. 

a. Monochlamydcous with epitepalous stamens or in some Moracese 

with the flowers enclosed in pseudocarps, the stamens reduced 
to 1 or few. 

Order: X. Urticales (p. 113). 

b. Achlamydeous or perianth (in Casuarinacex) perhaps repre- 

sented by the 2 median scarious tepals or (in Salicacese ) by a 
cupular or glandular disc. 

Orders : XXIV. Salicales (p. 133) ; XXV. Casuarinales (p. 133). 

II. Flowers hypogynous cyclic, never 3-merous, with a conspicuous 
variously shaped disc, or becoming perigynous or epigynous with reduc- 
tion of one of the perianth whorls. Ovary syncarpous of 2-scveral car- 
pels, cells with 1 — 2 ovules. Stamens diplostemonous or fewer. Leaves 
frequently pinnate or 1 — 3-foliolate or sometimes digitate. Ovary never 
-on a gynophore (exc. Proteacex ), but sometimes reduced to 1 cell and 
then ovules pendulous anatropous from an incomplete, axis, neither 
parietal nor on a free central placenta, if basal in the cells then anatro- 
pous, usually axile or pendulous. 

Exceptions : — 

Disc 0 in many Elaeagnales and Santalales, in which the perianth is always 
submonochlamydeous or monochlamydcous or 0. 

Disc of glands only in Linacex but As. hypogynous, diplostemonous, ovary 3 — 5- 
celled with 1 — 2 axile ovules in each cell. 
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Disc obscure in Malpighiacex but stamens diplostemonous, fls. often irregular* 
ovary 3-celled with 1 axile ovule in each cell. Fruit of samaras. 

Disc of glands or obscure in Geianiacex but leaves often compound, and torus 
raised between the lobes of the ovary. 

Disc 0 in Balsaminacex and one whorl of stamens suppressed. Fruit a 3-valved 
capsule with valves elastically recoiling from the placentiferous axis and flowers 
irregular. 

Disc 0 or confluent with the ovary in Ilicacex. 

Ovules many in each cell in some Biophytum and Averrhoa (Geraniacex), and 
then leaves pinnate and stamens diplostemonous. Ovules many superposed in each 
cell in Impatiens but capsule with 5 elastically recoiling valves. Ovules many in 
each cell in Swieteniex and Cedi elex (, Meliacex ), but leaves pinnate and other 
characters normal. Ovules sometimes several in each cell in Citrus, sEglc and 
Feronia ( Rutacex ), but leaves 1-foliolate or pinnate and also gland-dotted. 

Ovules sometimes amphitropous or campylotropous and embryo sometimes spiral 
in Sapindacex. 

Our species of Proteace: r (Grevillea) has not only the ovary on a stipes, but the 
ovules are amphitropous and laterally affixed. The affinities are doubtful. 

a. Stamens diplostemonous (or obdiplostcmonous) or by reduction 

fewer than diplostemonous but more than isostemonous and 
then often 8 and flowers often irregular. Leaves often pinnate 
or gland-dotted, and fruit often lobed or coccons. 

Orders: XI. Geraniales (Gruinales) (p. 115); XII. Sapindales (p. 118). 

Exceptions : — 

Stamens and carpels often numerous in some Ochnacex and Rutacex, but disc 
conspicuous or ovary deeply lobed or leaves glandular. Stamens 12 — 15 in Pegamun 
(Zygophyllacex) and ovules many in each cell, ovary deeply 2 — 3-lobed. 

The epipetalous stamens are suppressed in Impatiens, the flowers are spurred 
as in many other Geraniales, and the capsule valves after dehiscence remain 
attached at the top to the axis. St. only 2 — 3 in the hermaph. flower of Ailanthus. 
Stamens sometimes only 1 — 2 perfect in Anacardiacex or isostemonous. 

b. Stamens isostemonous or 3 only, rarely 2 — 3-times the number of 

the sepals and then flowers sub-monochlamydeous and ovary 
inferior. Disc often very pulvinate, occasionally tubular (Leea\ 
Ovary 2 — 5-cellcd with 1 — 2 ovules in each cell, more rarely 1- 
celled with 1 — 2 basal or pendulous ovules. Leaves simple, 
rarely 1 — 2-pinna te or digitate (some Ampelidacex and most 
Umbellalcs and Grevillea ). 

Exceptions : — 

Ovules sometimes 3 pendulous from an incomplete axis in some Olax or from 
a central column in Santalacex. Ovules 2 — 10 in each cell in Hippocratacex, 1 erect 
in each cell in Rhamnacex. Ovary 3 — 16-celled in Ilex, irregularly many-celled in 
Siphonodon. 

Ovary 1 -celled superior or half-inferior with 1 pendulous ovule from the top 
in Opilia (Olacacex) ; 1 ovule pendulous from a very short basal placenta in 
Cansjera, which has a gamopetalous corolla ; 1 -celled with 2 ovules pendulous from 
the top in Natsiatum (Icacinacex), a climber with palminerved leaves and valvate 

C etals connate at the base and 2 linear diverging stigmas; 1 -ceiled with a single 
asal anatropous ovule in Elxagnus. Ovary 1 -celled with 2 collateral sub-apical 
amphitropous ovules in Proteacex. Leaves often pinnatifid or pinnate in Pro - 
teacex. 

Perianth irregular coloured, ovary inferior, ovule and placenta not differentiated 
in Loranthus. 

1. Calyx usually well developed, flowers dichlamydeous, ovary usually 
superior (inferior in few Rhamnacex), more than 1 -celled. 

Orders: XIII. Celastrales (p. 120); XIV. Rhamnales (p. 121). 
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2. Calyx scarcely or slightly developed, but tube or hypanthium 
sometimes accrescent in fruit (perianth 0 in female of Balanophora). 

a. Ovary more than 1 -celled, inferior: — 

Order: XV. Umbellales (p. 122). 

b. Ovary 1-celled, sometimes imperfectly 3-celled at base: — 

i. Ovary superior in flower or half superior or inferior, flowers 
sometimes irregular. 

Orders: XVI. Alangicdes (p. 123); XVII. Olacales (p. 123); XVIII. 
Santalales (p. 124). 

3. Flowers haplochlamydcous, the calyx (probably) only represented 
and usually well developed, sometimes coloured and irregular. Stamens 
epitepalous. Ovary superior. 

Orders: XIX. Elxagnales (p. 125); XX. Proteales (p. 125). ( See also 
X. Urticales , p. 113). 

III. Flowers dichlamydeous, perigynous or epigynous with the sepals, 
petals and stamens on the edge of the hypanthium which is often pro- 
duced above the ovary or on a disc lining the hypanthium. Stamens 
diplostemonous to many. Ovary apocarpous to syncarpous ; if apocar- 
pous flowers cyclic not 3-merous and embryo large, if reduced to one 
carpel or if syncarpous and 1-celled then stamens 9 — many and usually 
ovules many. Leaves simple or compound. < — I. 

Exceptions : — 

Flowers nearly hypogynous in some Leguminosx and Rosales and then leaves 
compound and embryo large. FIs. hypogynous in some Podostemonacex. 

Flowers hypogynous in some Droseracex and ovules many on parietal placentae, 
and the seeds have a small embryo. This family is therefore sometimes placed 
in the Parietales. Parietal ovules occur however also in the Saxifragacex, which 
the Droseracex more resemble in habit and inflorescence than any of the Parietales. 

Petals are wanting in a few Combretacex and the ovules sometimes only 2, 
pendulous, these are trees or shrubs with opp. or sub-opp. leaves, diplostemonous 
stamens and large embryo. Petals are rudimentary or obsolete in a few Ammannia 
(Lythracex). Ovary is 3-merous or 3-celled in a few genera and whole flower is 
3-merous in Sonerilla, but other characters are those of this group. 

a. Stamens often more or less connate. Ovary apocarpous and often 
reduced to a single carpel, or if apparently syncarpous with 
the carpels separately adnate to the inside of the hypanthium 
or loosely connate or the styles free or carpels separating in 
fruit. 

Orders : XXI. Rosales (p. 126) ; XXII. Leguminosx (p. 129). 

Exceptions: — 

Corolla gamopetalous in some genera, especially in Mimosacex, see exceptions 
under Choripetalx. 

Carpels early connate in Eriobotrya and Pyrus ( Rosacex ), forming an inferior 
2 — 5-cclled ovary with styles connate, ovules 2 in each cell, but stamens many. 
Carpels 2 connate into a 1 -celled ovary in Vahlia (Saxifragacex) with 2 pendulous 
placentae and many ovules. The fruit dehisces apically between the styles into 
its constituent carpels. Stamens only 5. 

Stamens isostemonous and nearly hypogynous and ovary nearly free 1 — 3-celled 
with distinct styles and 3 — 5-valved capsule in Droseracex . 

Carpels connate in Myriophyllum, but separating into cocci in fruit. 

Stamens fewer than diplostemonous, usually by abortion, in some Cxsalpiniacex, 
and then fruit a pod with several seeds with large embryo. Stamens isostemonous 

B.O. V. I — 7 



98 


BOTANY OF BIHAR AND ORISSA . 


or diplostemonous in Sonerilla ( Melastomacese ) and Lawsonia (Lythracex), variable 
in number and often reduced in the marsh genus Ammannia (Lythracex), isaste- 
monous in Ludwigia and Trapa (Onagracex, the last an aquatic). 

b. Stamens free, rarely connate at base. Ovary syncarpous with 
connate styles. Albumen 0. Hypanthium often beaked above 
the ovary and then expanded into a calyx-tube. Leaves very 
often opposite. 

Order: XXIII. Myr tales (p. 130). 


23S. DESCRIPTION S OF ORDERS AND FAMILIES OF 
THE CHORIPETAL^E. 

Order I. RANALES. 

Flowers mostly regular and 2-sexual, acyclic or hemicyclic, or if 
cyclic then the whorls mostly 3-merous. Stamens hypogynous, usually 
many, or if definite often in 3-merous whorls or anthers opening by 
valves. Gynxcium apocarpous, carpels usually many, but sometimes 
reduced to one. Ovules anatropous or amphitropous. Seed with 
copious albumen and usually small embryo. 

Leaves mostly alternate and simple, often with sheathing bases in 
herbaceous families. Stipules rare. 

Exceptions : — 

FIs. dioecious in Menispermacex and sometimes 2- or 4-merous but then carpel 
1 with 3 stigmas. 

FIs. cpigynous in Hernandiacex with 4 — 7-partite perianth (sometimes 2- or 3- 
partite) and stamens opposite the perianth segments and isomerous, but leaves 
peltate as in Menispermacex, anthers opening by valves as in Lauracex. Ovary 
1 -carpellary, 1 -ovuled. 

Perianth often perigynous and monochlamydeous (rarely wanting! in Lauracex . 

Ovary sometimes syncarpous in Nigella ( Ranunculacex ), Nympnxaccx (Water 
Lilies), and then fruit sub-capsular or with the torus forming a pseudo-berry. 
Carpels connivent and forming a pseudo-berry in Anona. Syncarpous but 3- 
carpellary and 1 -celled in Lauracex. 

Leaves opposite and sometimes pinnate in Clematideae. Stipulate in Magno- 
liacex. Albumen scanty in Ceratophyllacex, 0 in Lauracex and Hernandiacex. 

I. Woody families. St. hypogynous. Anthers not opening by valves. 

Carpels free or cohering in axis. 

1. Ranunculacex (part); 2. Magnoliaccx ; 3. Dilleniacex ; 

4. Anonacex. 

II. Herbaceous families. 

St. numerous hypogynous. 

1. Ranunculacex. 

St. often sub-perigynous. 6. Nymphxacex. 

St. often in 3-merous whorls and few. 5. Menispermacex. 

Aquatic with much reduced 1 -sexual fls. 7. Ceratophyllacex. 

III. Woody, rarely herbaceous, with anthers 2- or 4-celled, opening 

by li<Js or valves, fls. hypogynous to epigynous. 

8. Berberidacex ; 9. Lauracex; 10. Hernandiacex . 
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1. Buttercup and Clematis Family (see la) 

Herbs with simple or sometimes compound, frequently deeply cut 
and palmately-nerved, radical or alternate leaves with a sheathing 
petiole . Stipules 0. Flowers partly acyclic with usually many stamens 
and an indefinite number of carpels forming an apocarpous ovary. Fruit 
mostly of achenes or follicles. Sepals sometimes petaloid. 

Ranunculacex (p. 3). 

la. Tribe Clematideae. 

As above, but mostly woody climbers with opposite leaves, petiole 
not sheathing Clematis and Naravelia (pp. 3, 4). 

Exceptions : — 

Petals 0 in Clematis and Thalictrum and calyx petaloid. Carpels connate except 
at tip in Nigella. 


2. Magnolia Family. 

Trees with simple leaves and the leaf-buds enclosed in convolute 
deciduous stipules which leave an annular scar as in many Moraceae. 
Flowers large solitary partly acyclic. Sepals often petaloid and passing 
gradually into petals, in 3-merous whorls. Torus much elongate in 
fruit with spicate carpels sometimes more or less connate, dehiscent or 
indehiscent Magnoliace x (p. 8). 

3. The Dillenia Family. — > Theales. 

Trees or shrubs with large very strongly pinnately-nerved leaves and 
sheathing petioles. Flowers large or very large. Sepals and petals 
definite, mostly 5. Stamens many , sometimes connate below. Carpels 
5 — 20 cohering in the axis . Fruit indehiscent, enclosed in the large 
fleshy accrescent calyx Dilleniacese (p. 6). 

This family forms a connection with the Theales, in which it is sometimes 
placed. 

4. Custard-apple Family. 

Trees, shrubs or woody climbers. Leaves sometimes dotted, some- 
times aromatic. Buds naked, stipules 0. FIs. small or medium, rarely 
large, often sub-solitary. Perianth of 3 trimerous whorls, ore or more 
whorls often fleshy or coriaceous or petaloid, inner valvate. Stamens 
many with adnate anthers. Carpels few or many, stalked and mnbelled 
in fruit. Seeds large with copious albumen and small embryo, the 
albumen deeply usually laminately ruminate Anonacege (p. 9). 

Exceptions: — 

Carpels cohering into a fleshy fruit in Anona, but marked externally by more or 
less distinct areoles. 


S. The Moonseed Family. 

Slender, rarely woody climbers , with simple palmately-nerved, some- 
times peltate entire leaves. FIs. Small or minute, 1 -sexual, in a many- 
fld., often umbellate, inflorescence. Perianth sepaloid, of several, usually 
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4, trimerous whorls . St. and carpels mostly in 3-merous whorls. Fruit - 
ing carpels 3 — 12, rarely only 1, drupaceous with usually a character- 
istic horse-shoe-shaped endocarp. Embryo moderate-sized in albumen 

Menispermaccx (p. 16). 

Exceptions : — 

Male of Cissampelos is 4-merous with connate petals. Stephania has sometimes 
5-merous whorls. 


6. The Water-lily Family. 

Aquatics with usually a rhizome and large floating or extruded often 
peltate leaves involute in vernation. Flowers very large, acyclic, at 
least as to petals and stamens, which arc seated on a fleshy disc sur- 
rounding the carpels. Carpels several or many, whorled or connate 
into a many-celled ovary with a peltate stigma or free and scattered 
in the broad torus. Embryo outside a copious albumen or albumen 0 
and plumule large Nymphxacex (p. 21). 

7. The Homwort Family. 

Submerged aquatics with slender stems and whorled leaves 2-several 
times forked with filiform segments. Flowers minute, monoecious, 
usually solitary. Perianth of 6—12 narrow subvalvate segments . St. 
12 — 30 on a convex torus. Ovary of one ovoid 1 - celled carpel with a 
subulate style and a solitary pendulous straight ovule. Fruit small, 
indehiscent, beaked with the style. Seed with scanty albumen. 
Embryo straight with 2 cotyledons, radicle very short inferior. 

Ceratophyllacex (p. 883). 


8. The Barberry Family. 

Often spiny shrubs with scaly buds. Leaves simple or compound 
often spinous, rarely stipulate. FIs. small or medium, yellow, racemose. 
Perianth of four 3-merous whorls. Stamens 3 — 6 opposite the petals, 
anthers with adnate cells dehiscing by recurved valves. Carpel with a 
large sessile orbicular stigma. Ovules several basal. Fruit baccate. 

Berberidacex (p. 20). 

9. The Laurel Family. 

Trees, rarely shrubs (see exc.). Leaves alt., rarely opp. or sub-verti- 
cillate, entire, usually with a characteristic aromatic or camphoraceous 
smell due to minute glands often visible as translucent dots ; exstipu- 
late. Flowers small, green or yellowish, regular 1 — 2 -sexual, mostly 3- 
merous throughout. Tepals usually 2-seriate, often connate below, 
rarely 5 or rudimentary or 0. Stamens in 2 — 4 trimerous whorls, one 
whorl often reduced to staminodes, hypogynous or perigynous, anthers 
with 2 or 4 cells 4 ' dehiscent by small lids. Ovary syncarpous, 3-carpellary , 
\ -celled . Ovule 1 pendulous anatropous. Fruit baccate drupaceous or 
nearly dry. Seed exalbuminous. Embryo with large plano-convex coty- 
ledons, radicle superior minute Lauracex (p. 830^- 

Exceptions: — 

Cassytha is a parasitic filamentous leafless green climber with haustoria. 
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10. The Hemandia Family. 

Woody plants with alternate sometimes clustered often peltately 
attached and palmately nerved , entire or lobed leaves , exstipulate, usually 
with oil glands, cystoliths or capitate hairs. Flowers small 1 — 2-sexual 
clustered in axillary or pseudo-terminal cymes or panicles, regular 
with 3-many (4 — 7 in our species), rarely 2- (in female) partite perianth, 
tepals usually 2-seriate. Stamens as many as and opposite the tepals, 
sometimes with as many alternating glands, anthers opening by lateral 
recurved lids . Ovary inferior 1-celled with 1 pendulous anatropous 
ovule. Fruit indehiscent sometimes crowned by the wing-like tepals. 
Seed with convolute cotyledons Hernandiaceae (p. 838). 

Order II. ARISTOLOCHIALES. 

Position very doubtful.* FIs. cyclic, homoiochlamydeous, epigynous, 
rcg. or zyg. Perianth petaloid. Gyntecium and androecium mostly 3- 
merous. Ovules many parietal. 

11. The Snake-root Family. 

Herbaceous or shrubby climbers with alt. usually palminerved leaves 
and base of petiole dilated or decurrent, exstipulate. Leaves 
often with secretory cells giving rise to translucent dots. Flowers 2- 
sexual regular or zygomorphic 3-merous (or perianth 1 — 2-lipped when 
zygomorphic) with green or coloured gamophyllous perianth with in- 
flated base, lobes valvate. Stamens 6— -12 subsessile in a ring round 
the base of the style with which they are often combined into a 
column or gynostenium ; if free then filaments short and thick. Ovary 
inferior or partially so, 4- or 6- rarely 5-celled, stigma rayed. Ovules 
many, anatropous on perietal placentae which are free or meet in the 
axis, or placentae axile. Fruit capsular or coriaceous and bursting 
irregularly, in our species ribbed and septicidally 6-valved and the dehis- 
cence carried down into the pedicels . Seeds many with copious albumen 
and small or minute embryo Aristolochiaceae (p. 823). 


Order III. OPUNTIALES. 

Fleshy plants with the leaves often reduced to scales and bearing hairs, 
bristles or spines in their axils. Flowers hcmicyclic, heterochlamydeous 
with many spirally arranged tepals, the sepals passing into petals and 
with the stamens seated on a large tubular hypanthium in which is 
sunk the ovary. Ovary of 4 to many carpels, 1-celled with parietal 
placentation. 

Apparently allied to the Mesembryanthemas (. Aizoaceae ). 

Families: 12. Cactaceae. 


* I follow Hutchinson in placing them in the neighbourhood of the Ranales 
in view of their commonly 3-merous flowers, etc. 
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12. The Cactus Family. 

Succulent, sometimes very fleshy plants, without milky juice, with 
columnar, clavate, spherical or terete, compressed or angled stems and 
branches, rarely ( Pereskia ) with well-developed leaves. FIs. usually 
large. Perianth regular or somewhat zygomorphic, with many tepals 
from a tubular hypanthium . St. very many inserted at various levels 
in the same hypanthium. Ovary inferior 1- celled with several parietal 
placentae. Ovules many anatropous. Seeds many with curved embryo 
more or less terete or clavate and scarcely differentiated or with 2 thin 
or fleshy cotyledons. Albumen scanty or copious Cactacex (p. 418)* 


Order IV. CARY OPH YLLALES ( Curvembry eae ) . 

Herbs, rarely shrubs, with simple entire exstipulatc leaves, or stipules 
scarious. Flowers regular, sometimes heterochlamydeous, but usually 
reduced and haplochlamydeous, solitary or cymose or in abbreviated 
cymules aggregated into spikes and panicles. Perianth usually poly - 
phyllous and hypogynous and usually persistent in fruit, sometimes 
gainophyllous and perigynous. Stamens sometimes numerous, usually 
diplostemonous or fewer, if isomcrous then opposite the sepals (petals 
wanting), sometimes perigynous. Ovary of 2 — 5 carpels connate into a 
1-celled ovary with basilar or central columnar placentation. Ovules 
often reduced to one, campylotropous or amphitropous . Embryo curved 
around the mealy albumen. 

This order (i.e. its theoretical extinct allies) would appear to be the origin of 
Primulales among Gamopetalx. 

Sub-order CARYOPHYLLALES proper. 

Mostly dichlamydeous with often showy flowers. Stamens indef. or 
definite. Ovules several. 

13. Aizoacex ; 14. Portulacacex ; 15. Caryophyllaccx . 

Sub-order CHENOPODIALES. 

Haplochlamydeous with usually small flowers. Stamens definite. 
Ovule 1. 

16. Nyctaginacex ; 17. Phytolaccacex ; 18. Chenopodiacex ; 19. 

Amarantacex. 

Exceptions : — 

Leaves sometimes 0 in the fleshy species of Chenopodiacex. 

Ovary incompletely 3 — 5-celled with many ovules, flowers mostly hcterochlamy- 
deous, petals often with a ligula, stamens often on a column in Caryophyllacex. 

Ovary 1 — many-celled in Aizoacex. 

Stamens numerous in some Nyctaginacex and fruit nut-like. 

Carpels sometimes whorled in Phytolaccacex with 1 ovule in each carpel and 
fruit sometimes then coccous. 

The Nyctaginacex are included in Thymeleales by Hutchinson, who also includes 
the Elatmacex here rather than in Theales. The embryo is sometimes curved in 
Elatinacex , which has, however, completely axile placentation and little or no 
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albumen. Their fruit is a septicidal capsule which occurs nowhere else in Caryo- 
phvllalcs. 

On the other hand a septicidal capsule is not very far removed from a coccous 
fruit which sometimes occurs and the habit of Elatinacex is rather that of Caryo- 
pliy Hales than of Theales. 

13. The Fig-marigold Family. < — Opuntiales . 

Herbs or under shrubs with sometimes fleshy, alt. opp. or pseudoverti- 
cillatc leaves, stipules scarious or 0. FIs. in our genera small. Tepals 
5 — 3. St. 3 — 10 or indefinite , free or in bundles or connate below in a 
ring, hypogynous or pengynous. Ovary free superior to inferior 1- 
several-cellcd with as many styles as carpels. Ovules 1-many in each 
cell. Fruit usually capsular, sometimes circumsciss. Seeds many or 
few — 1 in each carpel, hilum sometimes appendaged. Embryo curved 
or annular Aizoacex (p. 49). 

The Fig-marigolds (Mesambry anthem x) are sometimes separated as a distinct 
family chiefly by their large usually brilliantly coloured petals and indefinite 
stamens. They are chiefly succulent plants, native of the hot sandy plains of S. 
Africa, but are sometimes grown in gardens in India. M. crystallinum is the 
Ice plant. 

14. The Purslane Family. 

Succulent herbs or undershrubs with alt. or opp. or subverticillate 
simple entire leaves with often bundles of hairs (stipular?) in their axils. 
FIs. regular, opening only in sunshine. Sepals 2 only (bracts?), free or 
somewhat connate. Petals 4 — 6 free or somewhat connate. St. variable 
in number, sometimes opposite the petals, inserted with them. Ovary 
\-celled, free or sunk in the torus, of 2 — 8 carpels. Ovules 2 — many, on a 
central basal placenta. Fruit opening by valves or circumsciss. 

Portulacacex (p. 47). 

15. The Carnation Family. 

Herbs with stems often tumid at the nodes and opposite entire 
exstipulate leaves or stipules scarious. Sep. 4 — 5 free or connate. Pet . 
4 — 5 or 0, free, clawed, usually on an internode above the insertion of 
the sepals. Stamens normally diplostemonous, sometimes reduced in 
number, inserted with the petals, free or monadelphous or in a peri - 
gynous ring. Ovary free 1 -celled or 3 — 5-cclled at the base , with 2 — 5 
free or connate styles. PJacentation central. Fruit capsular. Embryo 
mostly curved with narrow incumbent cotyledons. 

Caryophyllacex (p. 44). 

16. The Bougainvillea Family. 

Woody or herbaceous with opp., rarely alt., entire exstipulate leaves. 
Flowers small or medium, often showy from being subtended by an 
involucre of coloured bracts , at other times minute, in heads, cymes or 
umbels. Perianth gamophyllous usually petaloid with the tube per- 
sistent and accrescent , 3 — 5-lobed, plaited in bud. St. 8 — 30 hypogynous, 
anthers didymous. Ovary free, l-carpellarv, style involute in bud with 
simple or multifid stigma. Ovule 1, erect, somewhat campy lotropous. 
Fruit thin- walled, enclosed in the hardened perianth-tube. Seed erect 
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albuminous with embryo either curved or spiral or straight with 
crumpled or folded cotyledons Nyctaginacex (p. 793). 

17. The Phytolacca Family. 

Shrubs or herbs with alt. leaves. Stipules small or 0, never ochreate. 
FIs. racemose. Tepals 4, rarely 5 imbricate , sepaloid or petaloid. 
Stamens 4, rarely 5, opp. the tepals or diplostemonous, rarely more, 
hypogynous or sub-hypogynous, filaments often persistent. Carpels 1, 
or several in a whorl , free or connate, superior, 1 -ovule d, stigmas usually 
sessile and recurved. Seed erect , often arillate, albuminous. Embryo 
peripheral annular. Cotyledons sometimes unequal, outer embracing 
the inner Phytolaccaccx (p. 811). 

18. The Spinach and Beet Family. 

Herbs or small shrubs, often halophilous and fleshy, sometimes with 
a coating of wax or globular trichomes. Leaves alternate , mostly entire 
exstipulate, sometimes 0 in fleshy species. Flowers usually green , 
1 — 2 -sexual, often dimorphic, sometimes ebracteate. Perianth herbaceous 
or membranous, persistent and of 3 — 5 free or connate tepals, imbricate 
in bud, or sometimes 0. Stamens 5 or fewer, opp. the tepals, hypogynous 
or perigynous. Ovary \~celled with usually 2, more rarely 3 — 4, very 
seldom 5 stigmas (1 — 5-carpellary). Ovule 1 cam pylotro pons with 1—2 
integuments, on a basal funicle. Fruit a utricle, often enclosed in the 
accrescent perianth. Seed albuminous or not. Embryo curved , annular 
or spiral Cheno podiacex (p. 807). 

19. The Amaranth Family. 

Herbs, rarely shrubs or undershrubs with opp. or alt. exstipulate 
usually entire leaves. FIs. small, green or coloured , of chaffy texture 
and often shining, sometimes I -sexual, in dense heads or spikes or 
panicled clusters. Bracts and 2 bracteoles nearly always present and 
resembling the perianth in texture. Tepals 5 persistent, imbricate. 
Stamens 1 — 5 opposite the tepals or diplostemonous with the alternate 
ones reduced to staminodes, filaments often united into a ring or cup 
at base. Ovary usually free sometimes adnate to the perianth in fruit, 
of 1 — 3 carpels, 1-celled. Styles 0 — 3, rarely 4. Ovules 1, rarely (Celosiex) 
several, campylotropous, erect basilar, or pendulous from a slender 
basal funicle. Fruit a utricle , rarely baccate capsular or nut-like. Seed 
compressed, testa hard. Embryo annular or horseshoe-shaped, albumen 
mealy Amarantacex (p. 795). 

Order V. POLYGONALES. 

Herbs, rarely shrubs, often with swollen nodes. Leaves simple entire, 
usually alternate, frequently dotted and with connate or tubular mem - 
branous stipules which sheath the terminal bud. Flowers 1 — 2- sexual, 
small, regular, bracteate, in spikes or heads, mostly 3 — S-merous and 
haplo- or homioichlamydeous or much reduced and perianth 0. Stamens 
hypogynous or slightly perigynous, 5 — 8 or sometimes reduced to 2, 
when isomerous then opposite the tepals. Ovary \-celled of 3 — 1 carpels 



CONSPECTUS OF ORDERS AND FAMILIES . 


105 


or carpels free , with 1 (rarely more) basal erect orthotropous ovule . 
Embryo in copious albumen. 

The Piperacex have possibly only superficial resemblances to the Polygonacex, 
with which they arc united. The structure of- the stem with scattered bundles, 
somewhat like the monocotyledons* and water-lilies, sometimes apocarpous ovary, 
minute embryo and other characters may possibly point to their being allied to 
the Ranales , in which combination of orders Hutchinson places them. The 
straight ovule, however, is very unlike any of the Ranales, as is the inflorescence. 

Families: 20. Polygonacex ; 21. Piperacex. 

20. The Dock and Rhubarb Family. 

Herbs, rarely shrubs, occasionally scandcnt (twining or with tendrils). 
Stipules mostly membranous and ochreate. FIs. usually 2-sexual, jointed 
on the pedicel , usually clustered, clusters often spicate or panicled. 
Perianth of 3 — 6 free or connate persistent tepals imbricate in bud. St. 
5 — 8, rarely more or fewer , opp. the tepals. Ovary free . 2 — 3-gonous with 
1 — 3 styles. Fruit a nut, usually enclosed in the sometimes accrescent 
perianth. Embryo various, radicle superior Polygonaccx (p. 811)* 


21. The Pepper Family. 

Herbs or shrubs often climbing by means of adventitious roots, 
aromatic with secretory cells. Leaves often pahnately nerved. Stipules 
connate and intrapetiolar or adnata or 0. FIs. minute, achlamydeous, 
1 — 2-sexual in bract eale spikes, bracts usually peltate or adnate to 
rhachis. St. 2 — 6 rarely 1 or 7—8, hypogynous. Ovary 3 — 4 -carpellary, 
\-ceJled, or of 3 or more carpels free or connate only below, stigmas 
sessile. Ovules 1 or more , orthotropous. Fruit baccate, or from apocar- 
pous ovaries coccous or follicular. Seeds globose. Embryo minute, 
enclosed in a sac of endosperm at one end of the copious floury peri- 
sperm. Cotyledons minute or obsolete, radicle superior. 

Piperacex (p. 825). 


Order VI. THEALES (Guttiferales). 

(-« Dillenmcex. 

> My r laics and Ebenalcs.) 

Woody, more rarely herbaceous, often resinous (juice then frequently 
yellow). Leaves opposite or usually alternate and penninerved, entire, 
often dotted.f Flowers regular, cyclic, mostly 5-merous or perianth 
2 — 6-merous, hypogynous. Stamens many but frequently in 5 bundles 
or somewhat connate or in a central mass (flowers then 1-sexual), often 
several-seriate. Ovary syncarpous and several-celled with axile 


* The bundles arc usually in irregular rings with wood and bast normally 
orientated and mostly open. The resemblance to those of the Monocotyledons 
and water-lilies is therefore only superficial. 

t Secretory cavities appearing as translucent or black opaque dots. 
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placentation ; if 1-celled then ovules on the sutures of the carpels, not 
on their midrib. Styles usually free and ending in a point Fruit never 
coccous. Albumen scanty or 0. 

Exceptions : — 

Flowers of Theacex sometimes hemicyclic. 

FIs. of Guttiferacese often with sepals in decussate pairs as in Parietales . Ovules 
sometimes apparently parietal in some Hypericacex, but the placentae sutural* 
not on midrib of carpels, and stamens in bundles. 

Leaves of some Hypericacex and of Guttiferacex are opposite. 

Elatinacex are small herbs. 

Families: 22. Hypericacex; 23. Elatinacex ; 24. Theacex (Ter ns tree- 
micex ) ; 25. Guttiferacex ; 26. Dipterocarpaccx. 

The Dilleniacex are sometimes placed in this order, but they are mostly acyclic 
and ovary mostly apocarpous. 

The Tarnaricacex are placed in this order by Engler as a sub-order. The 
Ochnacex are placed in this order by Engler and by Hutchinson. I have kept 
them in Gcramales on account of their lobed ovary and (in our species) coccous. 
fruit, well-developed disc, free filaments, elongate basifixed anthers. 

22. The Tutsan Family. ( > Panctales) 

Herbaceous or woody with frequently resinous juice. I. eaves entire* 
exstipulate. Flowers vellow r . regular. Sep. and pet. 4 — 5. St. many in 
3 — 5 bundles. Carpels 3 — 5 united into a I- celled or 3 — 5-celled ovary 
with 3 — 5 free or united styles. Ovules few or many parietal or. in 
several-cell ed ovaries, axile from the intrusion to the centre and then 
recurving of the placentae. Capsule scpticidal, or dehiscing through 
the placenta in 1-celled ovaries, or septicidal-septifragal. 

Hypericacex (p. 53^ 

23. The Water-pepper Family. 

Usually small marsh herbs with opposite or whorled simple stipulate 
leaves. FIs. very sjnall. Sep. and pet. 3 — 5, free, imbricate. St. lsoste- 
monous or diplostemonous with versatile anthers. Ovary with 3 — 5 cells 
and styles. Ovules many axile . Capsule scpticidal or lot ulicidallv septi- 
fragal. Seeds and embryo straight or curved Elatinacex (p. 51). 

24. The Tea Family. 

Woody plants with usually evergreen exstipulate leaves and small 
or showy, sometimes dioecious fls. FIs. solitary or clustered subtended 
by 2 sepal-like bracts. Sep. 4 — 7, free or slightly connate . Pet. 4 — 9, 
imbricate or contorted in bud, free or connate below. Stamens manv, 
outer in bundles and connate with the bases of the petals. Ovary free 
sessile 3 — 5-celled. Ovules 2 — many in each cell f axile. Frt. baccate or 
capsular. Seeds large, few. Albumen scanty or 0. 

Ternstraemiacex or Theacex (p. 57)- 

25. The Gamboge Family. 

Woody plants with resin canals containing a yellow milky juice. 
Leaves evergreen opposite entire with the secondary venation often of 
very numerous fine parallel nerves nearly at right angles to the midrib. 
Fls. often rather large, 1— 2-sexual. Sep. 2—6 imbricate or in decussate 
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pairs . Pet. 2 — 6 imbricate or contorted. St. many free or monadelphous 
in a dense central mass or in bundles, anthers dehiscing by pores or 
slits or transversely. Disc fleshy, sometimes lobed. Ovary 1 — many- 
celled. Stigmas radiating free, connate or peltate. Ovules 1 — 2 or 
many, axile or basal and erect. Seeds large , often arillate , albumen 0. 

Guttiferacese (p. 54 ). 

26 . The Sal Family. 

Trees with resinous substances in the leaves , wood or bark . Leaves 
alt. Stipules caducous. FIs. panicled. Sep. 5 connate below, often un- 
equal. Pet. 5 contorted, sometimes connate at base. St. usually a 
multiple of 5. Ovary slightly sunk in the broad concave torus, ^-celled 
with 2 ovules in each cell, usually only one developing, style and stigma 
simple. Fruit a nut more or less enclosed in the calyx, of which 2 or 
more sepals develop into linear wings. Seed exalbuminous with 2 large 
fleshy cotyledons Dipterocarpaceae (p. 57 ). 


Order VII. PARIETALES. 

(< Theales.) 

Herbs, more rarely woody. Flowers cyclic regular to zvgomorphic 
(if zygomorphic then ovary 3 — 2-carpcllary) and whorls very often 
2-mcrous or 4-merous, hypogynous to cpigvnous. Sepals and petals 
usually present and free, or sometimes connate. Stamens many or 
few, never in threes (apparently sometimes 3 in Cucurbitaceae owing 
to 2 pairs being connate). Ovary syncarpous, sometimes on a gono- 
phore, of 2 — 3 or rarely more carpels forming a 1- celled ovary with 
parietal placentation. Placentae on the midrib or mesial line of the 
carpels* which sometimes nearly meets in the axis, or scattered all over 
the walls of the carpel (as in Carica ), or on the edges of the carpel 
( e.g . Cruciferae ) and ovary sometimes divided bv a replum. Leaves 
mostly simple alternate. 

Exceptions (sec also brackets under the sub-orders). 

Leaves decompound in Moringacex (position of which is very doubtful), 
palmately compound in some Passifloracex and Cucurbitacex . 

Flowers irregular in many Fumariacesc , Violacex , Moringacca, and slightly so 
in a few others. 

Stamens often connate in pairs (and an odd one, with 1 -celled anthers) in 
Cucurbitaccar ; united into a tube below in some Flacourtiacrx. 


* This, apparently, is not the view of the text-books, which, so far as I know, 
never refer to placentation on a mid-rib, although they necessarily admit cases 
of ovules scattered all over the wall. The theory of mesial placentation is based 
on the position of the stigmas, which it is assumed are median and over the 
midrib of the carpel as is evident in most cases. Were such mesial placentation 
constant it would form a valuable character for the Parietales. but some families 
in the order have the ovules distinctly on the margins of the carpels. As there 
are all grades of ingrowing of the margins until they meet in the axis, there 
appears in many cases to be little significance in the so-called parietal placenta- 
tion where marginal as in distinction to purely axile, and I fear that the order 
Parietales is a very heterogeneous group. 
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Corolla often gamopetalous in Cucurbitaceae and Caricacex. 

Ovary several-cellcd by intrusion of the placentae in some Flacourtiaceas and 
placentae, nearly meeting in several other cases, the cell often filled with pulp. 
Placentae adnate to axis in Begotiiacesc. 

Sub-order RHCEADIN/E (p. 108). 

Perianth whorls 2-( — 4 )-merous often a tetramerous corolla placed 
-diagonally, stamens many or few. Ovules truly parietal or apparently 
on the carpellary margins and often margins united by a replum (in 
Crucifer x and some Capparidacex). 

27. Papaveracex ; 28. Capparidacex ; 29. Crucifer x ; 30. Fumariacex . 

Sub-order CISTIN EJE (p. 109). 

Sep. and pet. 4 — 5. St. many. Ovary superior with 2 — 5 placentae. 

31. Bixacex. 


Sub-order FLACOURTINELflE (p. 109). 

FIs. often 1 -sexual and sometimes perigynous. Petals often failing, 
-sometimes with a ligulc (Turncracex). Placentx 3. Stamens 5 or more 
numerous in 1 — many series. 

32. Flacourtiacex ; 33. Violacex ; 34. Turncracex; 35. Pittas poracex. 

Sub-order TAMARISCINE^E* (p. 110). 

St. iso- or diplostemonous on the margins of a crenulate disc. 
Carpels 3. Placentation sub-basal. 

36. Tamaricacex (position doubtful). 

Sub-order MORINGINESL* (p. 110). 

Sep., pet., and st. on the margins of a perigynous disc. FIs. irregular, 
calyx petal oid. Carpels 3. 

37. Moringacex (position doubtful). 

Sub-order PASSIFLORINE./E* (p. 111). 

FIs. regular or nearly so. Stamens very many to definite. Ovary of 
3 carpels united into an inferior or rarely superior in (Passifloracex 
and Caricacex) ovary, placentae sometimes meeting in or adnate to axis. 
Mostly herbs climbing by tendrils. Carica a small tree with latex. 

38. Caricacex; 39. Passifloracex ; 40. Cucurbitacex ; 41. Begoniacex . 

Sub-order RHCEADINELflE (p. 108). 

27. The Poppy Family. 

Herbs with milky juice . Flowers regular. Sepals 2 or 3. Petals 
2+2 or 3 + 3. Stamens many . Ovary 1 -celled with 2-several parietal 


•These sub-orders have little in common either with preceding or with one 
another. 
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placentae often ( Papaver ) projecting as lamellae from the mid-ribs of 
the carpels (the lamellae immediately under the stigmas), stigmas where 
many radiating and often connate into a disc. Fruit capsular. Seeds 
many small, albuminous Papaver acex (p 23). 

28. The Caper Family. 

Woody or herbaceous. Leaves simple or digitate, stipules when pre- 
sent sometimes converted into prickles. FIs. regular. Sep . 4. Pet . 4. 

St. 4 or 4 — 8 (if 6 then not tetradynamous) or many. Ovary usually on 
a gynophore , 1 -celled with 2 — 4 parietal placentae. Replum sometimes 
present in 2-cellcd capsules. Ovules many camplotropous. Fruit cap- 
sular or baccate. Seeds cxalbuminous. Embryo curved or spiral. 

Capparidacex (p. 30). 

29. The Mustard and Cabbage Family. 

Herbs with exstipulate alt. leaves. FIs. regular or outer (in a corymb) 
radiant. Sep. 4 free. Petals 4. St. 6, of which 2 are shorter solitary 
opposite the lateral sepals and 4 longer paired opposite the median sepals 
(i tetradynamous ) very rarely stamens only 4 or 2. Ovary of 2 carpels, 

septate longitudinally by a rcplum Crucifer se (p. 24). 

Exceptions : — 

Some cultivated forms of Brassica have several carpels and a similar number 
of valves to the fruit. 

30. The Fumitory Family. 

Herbs with watery juice, often rambling or climbing. Leaves usually 
lobed or dissected. FIs. irregular , racemose. Sepals 2 very small and 
deciduous. Pet . 2 + 2, 2 outer larger. St. 6 in two bundles opposite the 
outer petals. Ovary \-celled. Placentae 2. Ovules 2 or more parietal, 
or 1 placenta sterile and ovule 1 Fumariacex (p. 24). 

Sub-order CISTINEflE (p. 108). 

31. The Amatto Family. 

Woody plants with palminerved or palmately-lobed large leaves and 
usually minute caducous stipules. Flowers large, regular 2-sexual, 
panicled. Sep. 4 — 5 free. Pet. 4 — 5 free , large. St. many. Ovary 1-celled 
with parietal placentation and many anatropous ovules. Carpels 2 — 5. 
Style slender. Fruit a 2 — 5-valved capsule. Seed sometimes comose or 
arillate. Albumen copious. Embryo usually curved Bixacex (p. 35). 

Sub-order FLACOURTINE^E (p. 108). 

32. The Flacourtia and Casearia Family. 

Woody plants with usually penninerved leaves* frequently dotted. 
Stipules small caducous. FIs. small often \-sexual. Sepals 4 — several 
hypogynous or sub-perigynous. Petals small or 0, l — 3-times as many 
as sepals or indefinite . Torus often with glands. St. definite or 

* Although the leaves are mostly penninerved the cotyledons are often palmi- 
nerved. 
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indefinite, if isomerous with petals then opposite to them, often peri - 
gynous. Ovary superior to inferior, 1 -celled with 2 — 8 (usually 3—5) 
placentae or as many-celled. Seeds 1 or more, sometimes arillate. 

Flacourtiacese (p. 36). 

33. The Violet Family. 

Herbs with entire stipulate leaves. FIs. irregular. Sep. 5 persistent 
imbricate. Pet. 5 hypo gynous, lower dissimilar. St. 5 hypogynous or 
slightly perigynous. Anthers often crested. Ovary 1 -celled with many 
anatropous ovules on 3 parietal placentae, style 1. Fruit a 3 -valved locu - 
licidal capsule. Seeds albuminous Violaceae (p. 33). 

34. The Tumera Family. 

Herbs or shrubs with alt. leaves usually 2-glandular at the base. 
Stipules small or 0. FIs. regular, yellow, 2-sexual. Hypanthium short 
usually swollen at the insertion of the stamens. Sep. 5. Pet. 5, inserted 
at the base of the hypanthium. St. 5 more or less perigynous. Ovary 
free \-celled with 3 parietal placentae and 3 styles. Ovules many ana- 
tropous. Fruit a 3 -valved capsule bearing the seeds in the middle of 
the valves. Seeds oblong curved with a membranous aril, fleshy albumen 
and terete embryo Turneracex (p. 400). 

35. The Pittosporum Family. 

Woody plants. Leaves all. or sub- vert icillate, exstipulate. FIs. regular, 
2-sexual. Sep. 4 — 5. Petals 4 — 5, coherent at base, hypogynous. St. 
tsomerous. Ovary sessile, incompletely 2 — 3-cel led by the projection of 
the parietal placentae. Style 1. Ovules anatropous 2 or more on each 
placenta. Fruit capsular, 2 — 3-valved, the valves bearing the seeds along 
their mesial line. Embryo minute near the hilum, in fleshy or leathery 
albumen Pittosporaceoe (p. 41). 


Sub-order TAMARlSCINEflE (p. 108). 

36. The Tamarisk Family. 

Woody plants with scale-like leaves. FIs. regular, spiked or racemed. 
Sep. and pet. 5, rarely 4, imbricate, free or connate below. St. iso - or 
diplostemonous, on the margin of a cremdate disc which is sometimes 
sub-perigynous ; anthers versatile. Ovary free 1 -celled, styles or sessile 
stigmas 3 — 5. Ovules usually many, anatropous. Capsule 2 — 3-valved , 
placentae either at base or mesial on the valves. Seeds cornose. Albumen 
0 (in our genus). Embryo straight Tamaricacex (p. 52). 


Sub-order MORINGINEyE (p. 108). 

37. The Horseradish Tree Family. Affinities very doubtful. 

Small trees with alt. 2 — 3 -pinnate deciduous leaves. FIs. zygomorphic , 
2-sexual. Sep., pet. and st. on the margin of the disc which lines a 
cupular perigynous hypanthium. St. in 2 whorls, the episcpalous ones 
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often reduced to staminodes, anths. \-celled. Ovary 1 -celled with 3 
placentas. Ovules numerous, 2-seriate on each placenta, anatropous with 
ventral raphe. Fruit pod-like, 3-valved. Seeds on the central line of 
each valve, 3-winged or wingless. Albumen 0. Embryo straight with 
thick cotyledons Morin gaceae (p. 235). 


Sub-order PASSIFLORINEffi (p. 108). 

38. The Papaya Family. 

Small tree with usually a simple crown of very large palmately-lobed 
leaves and milky juice . FIs. monoecious or dioecious, or male and herma- 
phrodite. Corolla of male gamopetalous, of female larger, polypetalous. 
St. 10 in two whorls, fern, with staminodes. Ovary 1- or 5-celle<l superior 
with short style and 3 — 5 palmately-branched stigmas. Hcrm. fls. with 
5 hypogynous stamens or stam. 10 perigynous or 10 epigynous. Ovules 
very numerous, scattered all over the walls of the ovary. Seeds albu- 
minous Caricaceae (p. 402). 

39. The Passion-flower Family. 

Climbing by means of tendrils, rarely twining. Leaves palmate or 
pa hnately -divided and palminerved, frequently with few large glands 
or glandular areoles on under-surface or petioles. Hypanthium usually 
well-developed tubular or campanula te with 3 — 5 sepals. Corona of 1 — 
many-seriate filaments or palere usually present on a broad zone of the 
hypanthium inside the corolla, a thick annular disc sometimes inside 
the corona. Stamens 5, alternating with the petals. Ovary sometimes 
sub-sessile but usually on a gonophore with the stamens , 1 -celled with 3 
irarely 4) placentae. Seeds arillate Passifloracex (p. 401). 

40. The Gourd Family. 

Climbing by means of tendrils. Leaves simple, often palmately lobed 
or pedately divided, rarely subpinnatifid ; venation palmate or pedate. 
Fls. small to very large, monoecious or dioecious. Calyx and corolla 
inserted on a variously shaped often elongate hypanthium which is 
constricted above the ovary, poly- or gamophyllous. St. inserted inside 
or on the hypanthium, normally 5, but often 2 prs. connate so that 
there are apparently 3 : anthers 1 -celled, cells straight or vermiform. 
Ovary 1 -celled with 3 (—5) placentas , sometimes placentas meeting in 
the axis. Ovules usually many. Fruit a berry or finally with hard rind 
and sometimes opening by a stoppel. Seeds exalbuminous with straight 
embryo Cucurbit acex (p. 402V 

41. The Begonia Family. 

Succulent herbs with unequal-sided leaves and often persistent stipules. 
Fls. monoecious , bilateral, rarely quite regular. Male perianth of 2 
outer valvate opp. tepals and 2 or 0 smaller inner ones, fern. per. of 2 — 5, 
rarely 6—8 tepals, if more than 2 then imbricate, the 2 outer more or 
less covering the inner. St. many. Ovary inferior , 2 — 4-, usually 
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3-celled with 2 — 4 free or partially connate styles. Ovules very many on 
axile or sub-axile placentae. F ruit usually capsular, often winged. 
Albumen scanty or 0 Begoniacex (p. 418) 


Order VIII. MALVALES. 

Woody or herbaceous, with usually tenacious bast, alt. simple or 
palmately compound usually stipulate leaves with palmate (rarely pin- 
nate) venation and hairs usually stellate. Flowers usually regular , rarely 
zygomorphic, usually 5-merous and dichlamydcous, Imicteolcs often 
present as an epicalyx. Calyx valvate gamosepalous or (most Tiliacex) 
free and corolla hypogynous. Stamens usually many, often mono - or 
poly -aclcl phous, more rarely diplostcmonous or with one whorl sup- 
pressed, anthers 1 — 2-celled. Ovary of 2 — many carpels with axtle 
placentation , often show mg a tendency to become coccous , or follicular 
in fruit, otherwise usually capsular and 3 — 5- celled. 

Exceptions : — 

Stellate hairs few or absent in some Bombacex , Corchorus , few Hibiscus. 

Petals 0 in Sterculia. 

Carpels reduced to one in Walthena. 

Fruit drupaceous in Grewia , Elxocarpus. 

Families: 42. Tiliacex ; 43. Sterculiacex ; 44. Malvaceae. 

42. The Jute Family. 

Woody or herbaceous. Leaves rarely deeply lobed. Flowers regular r 
often small, without an epicalyx. Calyx with free sepals (connate 
below in Brownlowia ), deciduous . St. many, not united into a tube, 
more rarely 10 or 5, anthers 2-celled. Ovary 2 — 10 -celled. Ovules 
anatropous. Fruit drupaceous or capsular. Seeds 1 — many, exarillatc, 
usually albuminous Tiliacex (p. 87)* 

43. The Sterculia Family. 

Woody rarely herbaceous. Flowers regular or zygomor phous, often 
polygamous. Calyx persistent gamosepalous. Epicalyx rarely present. 
Stamens usually obdiplostemonous with the alternate whorl often 
reduced to staminodes, rarely 5 only hut sometimes many, monadel - 
phous or united into a tube at the base. Anths. 2-locular and extrorsc. 
Ovary usually 5-celled. Fruit mostly capsular, sometimes follicular . 

Sterculiacex (p. 77). 

44. The Mallow and Cotton Family. 

Woody plants or herbs. Leaves simple with palmate venation or 
digitate. FIs. regular. Calyx usually persistent and gamosepalous. 
Epicalyx usually present. Si. many united into a tube or (Tribe 
Bombacex) more or less free and pentadelphous, anthers ultimately 
l -celled, cells often sinuous. Ovary of 5 — ( rarely 3 — ■) many carpels 
separating into cocci when ripe and leaving a persistent columella, or 
fruit capsular. Ovules 1 — more axile curved. Seeds with scanty or 0 
albumen. Cotyledons foliaceous, usually crumpled or folded and 
palmately nerved Malvacex (p. 59). 
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Order IX. EUPHORBIALES. 

Habit very various, sometimes fleshy, aquatic in Callitriche . Leaves 
simple, sometimes palmate or palmately nerved , alternate , usually stipu- 
late. Flowers usually much reduced , sometimes to a single stamen or 
single ovary but sometimes hcrctochlamydeous ; \-sexual , regular, often 
2 — 3-merous . Stamens definite or indefinite, anthers 2- or 4-locellate, 
sometimes cells confluent into one. Ovary most often of 3 carpels , some- 
times carpels 2, connate into an entire or lobed 3 — 2 -celled ovary with 
1 — 2 ovules axile , or pendulous from the inner angle of each cell. Fruit 
of 2-valved cocci or pyrenes or capsular, rarely baccate or drupaceous 
with a 3 — 1 -celled stone. Seeds albuminous. Cotyledons usually large 
and flat and often palmincrved. 

Exceptions : — 

Leaves opposite in Trewia (though alt. in the seedling) ; opp. or sub-verticillate 
in Callitrichacex . 

Leaves 3-foliolate in Bischofia. 

Stamens 1 — 3 in Tragia which has stinging hairs, 2 — 5 in Antidesma spp., 2 — 3 in 
Sapium . 

Fruit sub-baccate in Kirganelia, Flueggea, Bischofia , etc., but not truly so as 
there is a thin endocarp which may be dehiscent or pericarp finally hardened. 

Ovary 1 -colled in Antidesma with usually 3 — 2 -lobed styles. 

Embryo terete in Callitriche with long radicle. 

Families: 45. Euphorbiacex ; 46. Callitrichacex . 

45. The Croton and Castor-oil Family. 

Woody, herbaceous or fleshy, sometimes with milky juice , stellate 
hairs frequent. FIs. reduced to a single pedicelled stamen or ovary in 
Euphorbia , Pedilanthus and Synadenium, in which case the flowers 
are arranged in an involucrate inflorescence resembling single flowers. 
Perianth dichlamydeous , monochlamydcous or 0, usually 3 — 5- merous. 
St. many , or 3- -5, frequently in a central column. Ovary of 3 carpels 
and 5-celled (rarely 2-mcrous), or sometimes carpels several round a 
central columella (as in Malvacex) Euphorbiacex (p. 100). 

Possibly a composite family derived from different sources, among which the 
Celastrales and Rhamnates have been suggested. The alliance of some tribes with 
the Malvales seems undoubted. There also appear to be affinities with some of 
the Sapindalcs . 

46. The Water Starwort Family. 

Small weak often aquatic herbs with opposite or sub-verticillate (when 
floating) leaves which are narrow entire and 3-nerved. Hairs some- 
times stellate. FIs. monoecious, reduced to a single stamen or a single 
naked ovary, usually solitary axillary. Ovary of 2 carpels each divided 
by a partition to form a 4 - celled 4 dobed ovary with 2 simple stigmatose 
styles. Ovules 1 in each cell , pendulous, with only 1 integument. Fruit 
splitting into 4 cocci or drupels. Seeds albuminous. Embryo central 
terete Callitrichacex (p. 154). 

Order X. URTICALES. 

Woody or herbaceous, often with tough long bast fibres (as in the 
Malvales) and frequently with palmate venation (as in that order). 

B.O. V. I — 8 



114 


BOTANY OF BIHAR AND ORISSA 


Leaves simple, stipulate. Latex cells and tubes abundant in some 
families (as in the Euphorbiales ) and stinging hairs (with same struc- 
ture as those of Jatropha ) found in Urticacese. Inflorescence rarely in 
simple sptkes , usually in cymes or clusters , often developing into large 
pseudocarps from the aggregate fleshy axes. Flowers always much 
reduced , small greenish (rarely red) regular , 1 — 2 -sexual. Mate usually 
4 — 5-merous with isomerous epitepalous stamens or stamens fewer in 
some Moracex. Female with a 2 — 5- toothed or - partite perianth , or 
perianth rarely 0. Ovary superior \ -celled of 1— 2 carpels with simple or 
2-fid stigma. Ovule 1 erect or pendulous. Fruit usually small inde- 
hisccnt with large embryo in scanty albumen. Embryo straight, curved 
or spiral, sometimes with one cotyledon conduplicately folded over the 
other. 

Exceptions : — 

Leaves palmately divided in Cannabis and seedling leaves of some Motacese 
pinnatifid. 

Flowers when crowded inside an aggregate fleshy axis (forming a receptacle as 
in Figs) sometimes with a minute hyaline gamophyllous perianth of uncertain 
number of leaves and stamens often only 1 or 2. 

Perianth 4 — 8-tepalous and stamens isomerous or more in Ulmacex. 

Families: 47 . Ulinacex ; 48 . Cannabmacex ; 49 . Urticacese ; 50. 

Moracese. 

47. The Elm Family. 

Trees with 2-farious leaves frequently with cystolith-cells (sometimes 
visible as translucent dots) ; stipules lateral or intrapetiolar . Flowers 
usually polygamous or dioecious in axillary clusters or cymes, or female 
sometimes solitary. Perianth 4 — 8-merous, lobes free or connate. Anthers 
erect in bud. Ovary of 2 median carpels, usually 1 -celled ; stigmas 2 
large , or style 2 — 4 -fid. Ovule 1 pendulous. Fruit indehiscent , often 
samaroid or drupaceous. Albumen 0 or scanty. Embryo straight or 
curved with flat or folded cotyledons Uhnaccx (p. 846). 

48. The Hemp and Hop Family. 

Shrubby or herbaceous without milky juice , often resinous . Leaves 
opp. and alt. palmately nerved or palmately divided ; stipules persistent 
free. Flowers dioecious, males cymose, females in contracted cymes or 
heads with large bracts. M. perianth with 5 imbricate tepals, filaments 
straight in bud. Fem. perianth entire, much reduced. Ovary 2-car- 
pellary, 1 -celled, with 2 large feathery stigmas. Ovule 1, pendulous 
anatropous. Fruit an acheme. Embryo curved or spiral. Albumen 
present or not Cannabinacex (p. 849). 

49. The Nettle Family. 

Herbs or undershrubs-, rarely shrubs or small trees, sap watery. Leaves 
opposite and alternate, often palminerved (usually 3-basal-nerved) ; dots 
aue to cystoliths frequent. Stipules membranous, sometimes intra- 
petiolar. Flowers monoecious or dioecious, cymose or clustered, cy mules 
or clusters often in higher inflorescences. Perianth sometimes 2 — 3- 
merous especially in the female, when the perianth is frequently 
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gamophyllous and closely invests the ovary. Filaments incurved in bud 
with anthers reversed, dorsifixed. Ovary superior, probably 1-carpellary 
only, \ -celled with simple or 0 style and papillose plumose or penicillate 
stigma . Ovule 1 sub-basilar , erect, orthotropous. Fruit small inde- 
hiscent, usually invested by the perianth and sometimes accrescent 
and fleshy. Seed albuminous. Embryo straight Urticacex (p. 850). 

50. The Fig and Mulberry Family. 

Woody plants, nearly always with milky juice contained in latici- 
ferous tubes, cystoliths often present. Leaves very rarely opposite, 
rarely deeply cut ; stipules deciduous, often large and sheathing and 
leaving a prominent annular scar at the node like that of many 
Magnoliacex. Flowers small or minute, dioecious or monoecious, cymose , 
more rarely spiciform, the cymes often dense and in some genera 
with their axes coalescent into a common floral receptacle, in some 
genera very fleshy and bearing the numerous minute flowers scattered 
outside or by peripheral growth inside the receptacle (figs.). Tepals 
usually 4, seldom 2, 3, 5, or 6, free or connate, female perianth often 
accrescent in fruit. Ovary 2-carpellary, 1 -celled. Ovule 1 pendulous 
from apex, amphitropous with micropyle superior, rarely basal and 
orthotropous. Fruit often aggregated into large fleshy pseudocarps 
with the enlarged receptacle. Seed albuminous or not. Embryo mostly 
curved with unequal cotyledons , thick flat or one folding the other. 

Moracese (p. 859). 


Order XI. GERANIALES. 

(■< — Malvales.) 

Herbaceous or woody, frequently with resin passages or secretory cells 
or glandular. Leaves simple or very commonly pinnate, occasionally 
digitate, often dotted or aromatic. Flowers regular, rarely irregular 
(see exceptions), 2-sexual, 3 — 5-merous, hypogynous. Sepals often con- 
nate at the base. Torus raised in centre into the centre of the ovary, 
or disc well developed and hypogynous, annular or tubular or of glands 
only. Stamens inserted outside the disc, free or connate into a tube, 
diplostemonous or obdiplostemonous, one whorl sometimes reduced to 
staminodes (or absent in Balsammcae). Ovary of 3 — 5 rarely more or 
of 2 carpels, syncarpous but frequently lobed and carpels sometimes 
nearly or quite free (« coccous ) in fruit. Fruit various, often coccous or 
splitting into pyrenes or drupaceous. Ovules 1 — 2 in each cell, usually 
pendulous with ventral raphe and superior micropyle. 

Exceptions : — 

Disc often feebly developed or 0 in sub-order Gruinales and flowers often irregular 
and spurred in the same sub-order and stamens only 5 in Impatiens . 

FIs. 3 — 7-mcrous in some Meliacex , Rutacex, Burseracex and Anacardiacex. 

Stamens sometimes only 2 — 3 in hermaphrodite flower of Simarubacex , 5 in 
few Anacardiacex (reduced to 1 perfect in Mangifera with staminodes), and very 
few Meliacex, many in some Ochnacex and few Rutacex (only 2 — 5 in Toddalia). ' 

Carpels sometimes 1 only or 3 — 6 free in Anacardiacex, often numerous in 
Ochnacex and some Rutacex (Citrus). 
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Ovules numerous in each carpel in some Meliacegc (Tribe Swietcnieie), 3 — more 
in Balsaminaceae, some Oxalidaceae (e.g. Averrhoa), some Zygophyllacex , few 
Rutaceas. 

Ovule only one in each cell in Anacardiaceae with inferior micropyle and dorsal 
raphe. The family is usually placed in the Sapindales . 


Sub-order GRUINALES (p H6). 

Disc usually poorly developed (well developed in Ochnacex and Zygo- 
phyllacex ) or perhaps represented by the connate base of the stamens 
or of glands, sometimes 0. Torus often projected as a cone or beak 
into the centre of the ovary. Corolla sometimes spurred and irregular 
(some Geraniacex, Balsa minacex, Tropxolacex). (The Malpighiacex 
might also be included here.) Fruit various but often 5-ridged or 
-coccous, carpels sometimes adnate to the beak, when this is present, 
and elastically recoiling when ripe. 

Families: 51. Ochnacex ; 52. iJnacex ; 53. Zygophyllaccx ; 54. Gera- 
niacex; 55. Balsa minacex. 

The Ochnacex are perhaps related to the Theales. 

Sub-order RUTALES (p. H7). 

Hypogynous disc tubular or well developed. Flowers often poly- 
gamous. Leaves very frequently pinnate. 

Families: 56. Rutacex ; 57. M eliacex ; 58. Simarubacex ; 59. Bur- 
seracex ; 60. Anacardiaceae. 

Sub-order GRUINALES (p. 116). 

51. The Ochna Family. (Description mainly confined to Ochna.) 
Glabrous trees or under shrubs with alt. simple stipulate leaves. FIs. 

usually showy yellow , sometimes umbelled. Sep. persistent and often 
deeply coloured in fruit. Pet. 5 — 10. St. many on the large disc which 
is yet larger in fruit and is projected into the centre of the ovary as 
in Geraniacex (drupels adnate to a central column) ; anthers elongate 
basifixed opening by terminal pores or longitudinally. Ovary deeply 
3 — 10 -lobed, th t lobes becoming drupels in fruit Ochnacex (p. 175)- 

52. The Flax Family. 

Shrubs or herbs with alt. simple entire leaves , sometimes stipulate. 
Sep. 4 — 5 free or connate below. Petals fugacious. Alternate stamens 
usually reduced to staminodes ; fil. united at the base into an hypo- 
gynous or sub-perigynous ring. Ovary 3 — 5-celled, not lobed, styles i — 5. 
Fruit drupaceous or septiciaally separating into 3 — 5 cocci , the cocci 
not adnate to a central column. Seeds with little or 0 albumen. Embryo 
straight, rarely slightly curved Linacex (p. 155). 

53. The Beancaper Family. 

Woody or herbaceous, sometimes thorny, with opposite, rarely alter- 
nate (Peganum) usually pinnate (sometimes with 2 Iflts. only) stipulate 
leaves. Sep. and pet. 5, rarely 4, free or united at the base. St. (12 — 15 
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in Peganum) outside disc , often appendaged at base with a scale. 
Ovary more or less 4 — 5-furrowed with 4 — 5 cells, rarely only 2 — 3- or 
5 — 12-lobed and -celled. Ovules 1 — several axile pendulous in each 
cell. Fruit capsular or of cocci, or ( Balanites ) drupaceous with a hard 
5-angled endocarp with only 1 cell developing. Seeds albuminous or 
not. Embryo with large cotyledons and straight superior radicle. 

Zygophyllacex (p. 158). 

54. Geranium Family. 

Herbs or undershrubs, rarely trees, with simple or compound stipulate , 
often palminerved leaves. FIs. regular or somewhat zygomorphous or 
spurred. Pet. 5, usually alternating with glands. St. 10 (in our genera), 
outermost opposite the petals. Ovary 2>-—$-lobed or - celled , with 1 — 2 
or 2 — many ovules in each cell pendulous. Fruit capsular or of beaked 
cocci adnatc for their whole length to a central column from which 
they separate when ripe, or baccate with the berry 5-ridged . Embryo 
often green in albumen Geraniacex (p. 160). 

55. The Balsam Family. 

Herbs with simple exstipulate penninerved leaves and usually showy 
ebracteate zygomorphic flowers. Sep. 3 rarely 5, imbricate, large pos- 
terior differing from the others, petal oid and spurred. Pet. 5 or with 
two pairs connate. St. 5 with short broad filaments and connate 
anthers hooded over the stigma. Ovary 5-celled, often lobed. Ovules 
pendulous axile, raphe dorsal. Fruit a succulent capsule with the valves 
elastically opening upwards. Albumen 0 Balsaminacex (p. 163). 

Sub-order RUTALES (p. 116). 

56. The Orange Family. 

Trees or shrubs abounding in oil-glands which usually render the 
leaves copiously translucent-dotted , rarely glands only marginal. Leaves 
simple or usually 1-foliolate or pinnate, alt. or opposite, exstipulate. Pet. 
4 — 5, rarely fewer or (some Aurantiex ) more. St. hypogynous, diplo- 
stemonous or many , inserted around a crenate or lobed sometimes 
elongate disc. Ovary entire or lobed, 4 — 5-celled (1 -celled in Feroma) 
or more-celled (several Aurantiex). Ovules usually 2, rarely 1 or more 
than 2 *in each cell. Fruit various, rarely splitting into cocci, usually 
a copiously glandular berry. Seeds never winged. Albumen 0 (Aurantiex) 
or fleshy Rutacex (p. 163). 

57. The Mahogany and Toon Family. 

Woody plants without translucent glands (exc. Chloroxylon). Leaves 
alt. usually pinnate , exstipulate. FIs. regular , mostly in axillary panicles. 
Sepals 3 -~6 often connate. Petals as many, often cohering. St. 4 — 12, 
usually diplostemonous, more or less united (exc. in the tribe CedreUx) 
into a petaloid tube outside the disc. Disc frequently tubular . Ovary 
2 — 5- rarely 6-celled. Ovules 2 or many in each cell, rarely solitary. 
Seeds sometimes arilled or winged. Albumen thin or absent. 

Meliacex (p. 178). 
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58. The Bitter-bark Family. 

Woody with bitter bark and alternate usually large odd-pinnate 
leaves. Stipules 0 or deciduous. FIs. small, 3 — 5-merous, often poly- 
gamous. Sep. connate below, deciduous. Pet. valvate. Disc simple 
or lobed . St. 10, sometimes 2 — 3 only in the herm. fl. Ovary deeply 

2 — 5-lobed. Ovule 1 in each cell. Fruit of as many samaras as fertile 

lobes of the ovary Simdrubacex (p. 174). 

59. The Myrrh Family. 

Trees or shrubs often secreting fragrant oleo-resins in the bast or 
cortex. Leaves alternate odd-pinnate or reduced to three leaflets of 
which the lateral may become nearly or quite obsolete. FIs. often 
polygamous. Sep. 3 — 6, often minute, connate below. Pet. 3 — 6. St. 
inserted on the margin of or underneath the disc , free. Ovary usually 

3- , sometimes 2 — 5-celled. Ovules 2 in each cell, axile, pendulous. Fruit 

drupaceous, sometimes nearly dry, with usually 3 (1 — 5) free or united 
\-seeded pyrenes. Albumen 0. Cotyledons usually twisted plicate or 
crumpled Burseracex (p. 176). 

60. The Mango Family. 

Woody plants with resin canals and tannin sacs in the bast and often 
other parts. Leaves alternate (rarely opposite in Nothopegia ), simple 
3-foliolate or odd-pinnate with frequently strong secondary nerves. 
FIs. polygamous, small, usually 3 — 5-merous, perfect stamens sometimes 
few (1 in some Mangifera). Calyx sometimes sub-perigynous, usually 
from a shallow hypanthium lined with a disc free at the margins. 
Stamens inserted near the margin of, or on. the disc. Ovary of 1 or 
3 — 6 free or more or less connate carpels, with 1 ovule in each carpel or 
ovary-cell, pendulous, either from an ascending basal funicle or lateral 
or sub-apical with dorsal raphe. Fruit usually a 1 -celled and l -seeded 
often oblique drupe. Embryo large and fleshy, often curved. 

Anacardiacex (p. 227). 

Exceptions: — Drupe several-cel led in Spondias. 

The Anacardiacex are usually placed in the Sapindales . They differ from the 
rest of the Geraniales in the inferior micropyle and dorsal raphe and from the 
Burseracex in the solitary ovule and mostly 1 -seeded oblique drupe. Although 
both families have resin-canals in the bast and sometimes in the pith and cortex 
the Burseracex usually contain a bland fragrant balsam, gummy in appearance ; 
in the Anacardiacex the contents are usually acrid* and often milky in appearance 
though sometimes gummy. 

Order XII. SAPINDALES. 

Woody, very rarely ( Cardiospcrmum , Polygalacex) herbaceous with 
simple or compound exstipulate, very rarely stipulate, alternate or 
opposite leaves. FIs. usually small and more or less reduced or irregular 
in one or more of the whorls, often polygamous. Corolla sometimes 0 
or if perianth regular and complete then stamens usually decimate or 

* The extremely acrid juice of some species is however often found in special 
superficial cells, perhaps these are the tannin-sacs of Solereder (Anatomy of the 
Dicotyledons ), and are often found in leaves and pericarp. 
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fewer than diplostcmonous, very commonly 8. Disc often unilateral 
and outside the stamens. Ovary commonly 3-celled or sometimes only 
2-celIcd, very often : lobed. Ovule 1 — 2 in each cell , usually axile or pen- 
dulous from the inner angle. Raphe usually dorsal. Fruit often 
samaroid. Albumen usually 0. Embryo often curved or spiral. 

Exceptions : — 

Disc 0 or inconspicuous in Polygalacex and Malpighiacex (which are often 
included in separate orders or placed in the Gcraniales) and in male flower of 
Do domra. 

Flowers regular with diplostcmonous stamens in some Malpighiacex, but then 
ovary 3-celled and fruit of 3 samaras. 

Stamens outside the disc in licrm. fl. of Dodonxa. 

Ovules several in each cell in some Staphylleacex. 

Families: 61. Malpighiacex; 62. Polygalacex ; 63. Sapindacex ; 
64. Staphylleaccx ; 65. Sabiacex . 

61. The Malpighia Family. 

Shrubs, mostly sarmentose or scandent by means of the (first erect 
then) spreading or reflexed opposite leaves, sometimes twining, or erect 
(outside our area). L. simple e?itire. FIs. regular or irregular, 2 — 1- 
sexual. Sep. 5 with a gland at the base of one or all. Pet . 5 long - 
clawed , the fifth often different. St. diplostemonous, hypogynous or 
sub-perigynous, often dcclinate or 1 or more sometimes larger. Carpels 
generally 3, connate into a 3-celled, sometimes deeply lobed or 
angled ovary. Ovule 1 in each cell pendulous with often long ascending 
and curved funicle, raphe ventral and micropyle superior. Fruit of 
1 — 3 winged samaras. Embryo curved, circinate or straight. 

Malpighiacex (p. 156). 

62. The Milkwort Family.* 

Herbs, rarely woody with alt. simple leaves. FIs. irregular , clustered 
or racemose, bracteate. Sepals 5 free, imbricate, of which 2 inner are 
often large and pctaloid , sometimes all petaloid. Petals 5 or 3 of which 
anterior (keel) is usually modified . St. 8 or sometimes 4 — 5 , combined 
into a split tube or free, anthers mostly 1 -celled and opening by a pore. 
Ovary compressed 2-cell ed. Ovules 1 pendulous in each cell. Fruit 
mostly a 2-celled thin capsule. Seeds with a stropliiole. Albumen 
abundant Polygalacex (p. 41). 

63. The Soap-nut Family. 

Woody plants, rarely (Cardiospermum) climbing herbs, with alt . 
pinnate or rarely only 1 — 3-foliolate leaves. FIs. small or medium, 
usually polygamous and more or less irregular, rarely quite regular. 
Calyx 4 — 8 -lobed or - sepalous . Petals as many as or fewer than the sep. 
or 0, often bearded or squamate at the base . Stamens usually 8 (4 — 10), 
often unilateral and inserted inside, rarely outside, an annular or uni- 
lateral often lobed disc, which is sometimes absent in one of the sexes. 
Ovary entire or lobed, sometimes exceMrtc, usually 3-celled. Ovules 1 

* The English name and the scientific name (derived from the Greek meaning 
much milk) is due to its supposed virtue as a lactagogue, not from its having any 
milky juice. 
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rarely 2 in each cell. Fruit entire 1-lobed or winged. Seeds often 
arillate, albumen 0. Embryo usually with curved or convolute coty- 
ledons Sapindaceze (p. 218). 

64. The Staphylea Family. 

Differs from the Sapindacese by the 5 stamens only , inserted outside 
the disc opp . the sepals. Ovary of 3 carpels free or connate, styles 3 
short. Ovules 2 or more in each cell. Fruit baccate or of 3 dehiscent 
carpels Staphyleaccx (p. 217). 

65. The Meliosma Family. 

Woody, sometimes scandent, with alt. simple or odd-pinnate leaves. 
FIs. small, with 5 — 3 sepals and petals, often 2 petals reduced to scales. 
St. as many as the petals and opposite to them but frequently only 
2 fertile and the others modified, inserted on or at the base of the disc. 
Ovary superior free, 2- rarely 3-celled, sometimes 2-lobed. Ovules 2, 
rarely 1 , in each cell, axile, superposed. Fruit drupaceous and 1- seeded 
or of 2 — 3 drupels . Albumen 0, cotyledons conduplicatc with long often 
spiral hypocotyl Sabiacese (p. 225'. 


Order XIII. CELASTRALES. 

Woody plants with simple alt. or opposite leaves, often stipulate. 
Flowers small regular mostly 4 — 5-merous. Petals sometimes connate 
below, usually imbricate, rarely 0 . Stamens isomerous and alternate 
with or sometimes fewer than the petals usually inserted on a well - 
developed disc, and hence often perigynous and sometimes enclosing 
the ovary. Ovary 2 — 5- often 3-celled with 1 — 2 erect or ascending 
ovules axile in each cell. Style short or 0 . Seed albuminous or not. 

Exceptions: — 

The Icacinacex have a feebly developed disc and sometimes valvate petals ; 
moreover 5 stami nodes sometimes occur opposite the petals and ovules pendulous, 
so that it is as near the Rhamnales and OlacaJes as to Celastrales. The ovary is 
apparently 1 -celled by suppression of the other two cells. 

Ovary 3 — 16-celled in llicacex. Ovary with many cells in Siphonodon and these 
irregularly disposed. 

Ovules 2 — 10 in each cell in Hippocratacex. 

Disc 0 or confluent with the ovary in llicacex , 

Families : 66 . Celastracex ; 67 . Hippocratacex ; 68 . llicacex ; 69 . 
Icacinacex . 

N.B . — The Salvadoracex are included in this alliance by Hutchinson, but see 
remarks under Gamopetalx (p. 134) and Olcales (p. 137). 

66. The Spindle-tree Family. 

Often thorny, sometimes scandent. Leaves opp, or alt. usually with 
small stipules. FIs. usually cymose, 2 — 1 -sexual. Sep. small 4 — 5 often 
connate. Disc well-developed. St. inserted on or under the outer 
margin of the disc . Ovary free or immersed in the disc, rarely half- 
inferior, 2 — 5-celled. Ovules 2 in each cell erect from the axis. Fruit cap- 
sular, drupaceous or baccate. Seeds mostly arillate. Embryo axile with 
large usually green cotyledons and short radicle Celastracex (p. 192). 
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Exceptions : — 

Siphonodon is an anomalous genus, with numerous irregularly disposed cells and 
1 pendulous ovule in each cell. 

67. The Hippocratea Family. 

Woody, usually climbing or sarmentose with simple opp. rarely alt. 
leaves. Stipules small caducous or 0. FIs. small or very small , clustered 
or cymose. Disc usually very large , sometimes concealing the ovary. 
St. 3 (rarely 2 or 4) with flattened filaments , inserted on the inner side 
of the disc and sometimes appearing as though on the ovary. Ovary 
on or sunk in the disc, 3 -celled with 3-lobed stigma. Ovules 2 — 10 in 
each cell, anatropous. Fruit of three compressed almost free dry 
carpels or samaras, or baccate. Seeds winged or not. Albumen 0. 
Cotyledons large, often connate or fused Hippocrataceae (p. 197). 

68. The Holly Family. 

Leaves alternate usually coriaceous. Stipules minute or 0. FIs. 
usually dioecious or polygamous, in axillary cymes or fascicles. Calyx 
3 — 6-partite or lobed, persistent. Pet. 4 — 5, rarely 6 — 8, connate at the 
base or free in the fern. St. usually adhering to base of corolla or free 
hypogynous. Disc 0. Ovary 3 — 1 6-celled, style short or 0. Ovules 1 — 2 
collateral and pendulous with dorsal raphe and superior micropyle, 
funicle often cupular. Fruit a drupe with 1 -seeded pyrenes . Albumen 
fleshy, embryo minute Ilicacese (p. 191). 

69. The Icacina Family. 

Woody or softly woody plants, often climbing, with alt. very rarely 
opp. leaves (palminerved in our species) exstipulate. FIs. 1 — 2-sexual, 
mono- or dichlamydeous. Calyx stnall hypogynous, 4 — 5-merous, im- 
bricate, not enlarging in fruit. Pet. 5 rarely 4 or 0, free or connate, 
valvate or slightly imbricate. St. alternating with the pet., inserted 
inside the small disc, or disc 0, anthers 4-celled. Carpels usually 3, 
rarely 2 or 5 united into an incompletely 3- or 5-celled ovary, each cell 
with 2 ovules but through early abortion becoming 1-celled. Ovules 
at the apex of the cell pendulous anatropous, never on a free placenta, 
funicle usually thickened above the micropyle, raphe dorsal. Fruit 
drupaceous, always 1-celled and 1 -seeded. Seed with thin coriaceous 
testa, usually albuminous Icacinacex (p. 188). 

Note. — Some of the italicized characters above are for discrimination from the 
Olacacex sometimes united with this family. 


Order XIV. RHAMNALES. 

Woody plants or herbaceous climbers closely allied to the Celastrales 
with alternate simple or sometimes digitate or pinnate ( Vitacex ) often 
palminerved leaves with or without stipules. Flowers small, mostly 
similar to the Celastrales but stamens opposite to the petals and often 
connate into a tube. Petals valvatp sometimes very minute or 0. Ovary 
frequently 3-celled, sometimes quite inferior . Ovules 1 — 2 in each cell. 
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Exceptions : — 

Ovary sometimes 6-celled in Leea. Some erect species of Leea are herbaceous, 
but with woody rootstock. 

L. opp. or sub-opp. in Scutia. 

Families: 70. Rhamnacex ; 71. Ampclidacex (Vttaceae). 

70. The Buckthorn and Jujube Family. 

Woody plants, sometimes scandent by reflexcd prickles or by tendrils 
rarely by their coiled twigs (as in Hippocratacex ). Leaves simple, 
frequently with several (3 — 5) principal nerves or strongly penninerved. 
Stipules changed into prickles or small and deciduous. FIs. usually 
cymose. Calyx with 4 — 5 triangular valvate lobes often perigynous, 
more rarely epigynous. Pet. smaller sometimes minute and often con- 
cealing the minute stamens which stand opposite to them, under or on 
the margin of the disc. Ovary free or united with the hypanthium 
and half-inferior or (Tribe Gouameas) inferior, 3 — 2- (rarely 4-) celled 
with 1 basal erect ovule in each cell. Frt. 1 -celled and 1 -seeded (sama- 
roid in Ventilago) or with a 2 — 4-celled endocarp or 3-valved, sometimes 
3- winged. Seed with fleshy, rarely 0 albumen and large erect embrvo. 

Rhamnacex (p. 199)~ 

71. The Vine Family. 

Herbs or soft- wooded shrubs, climbing by tendrils, or erect with 
stems jointed at the nodes. L. simple pal mat ely -nerved, digitate, or 
pinna tely compound. FIs. in umbels or panicles, hypogynous or peri- 
gynous ; calyx sometimes truncate ; pet. valvate sometimes calyptrate. 
St. free or at base of the petals, or sometimes connate into a tube, on 


or outside the disc which is sometimes tubular. Ovary free or sunk 
in the disc, 2 — more rarely 3 — 6-celled , with 2 collateral ovules in each 
cell Vitacex or Ampelidacex (p. 206). 

Order XV. UMBELLALES. 

( yRubiales and Asterales ?) 


Woody or herbaceous. Leaves alternate mostly compound, if simple 
then very often with palmate venation. Flowers mostly in umbelliform 
cymes, small, regular or outermost in an umbel radiant, with valvate 
petals, 4 — 5-merous with isomer ous stamens alternating with the petals, 
calyx often much reduced or 0. Disc epigynous. Ovary completely 
inferior of 2 — 5 (very commonly 2) carpels and as many cells, or ovary 
many-celled in some Araliacex. Styles usually free. Ovule 1, pendu- 
lous in each cell, anatropous, raphe ventral, micropyle exterior. Embryo 
in albumen. 

Exceptions: — 

Stamens many in the exotic genus Tupidanthus (sometimes cultivated). 

Families: 72. Araliacex ; 73. Umbelliferse. 

72. The Ivy and Panax Family. 

# Woody, often scarcely branched, sometimes scandent by adventi- 
tious roots, frequently prickly. Leaves usually palmately compound or 
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\— more-pinnate. Stipules adnate to the petiolar sheath or 0. FIs. in 
dense umbels which are usually racemed or panicled. Petals 5 or 6—7 
or more, inserted with the stamens round or under the margin of an 
epigynous disc. St. alt. with the petals. Ovary 2 — many-celled. Fruit 
coriaceous or drupaceous with 1 or more ovarian cells usually suppressed. 
Albumen uniform or ruminate. Embryo minute Araliacex (p. 432). 

Exceptions : — 

St. many in Tupidanthus. 

73. The Carrot and Parsnip Family. 

Herbs with compound (simple in Bupleurum and Hydrocotyle ) and 
often much dissected leaves with a sheathing petiole , exstipulate, rarely 
stipulate. FIs. in simple or compound umbels or heads mostly 2-sexual. 
Petals 5 inserted under the large epigynous disc. St. 5 alt. with the 
petals. Disc usually tumid and 2-lobed and surrounding the base of 
the styles. Ovary 2 -celled. Fruit 2-coccous, usually ridged or sulcate 
and with oil-canals m the pericarp . Seed 1 in each coccus or mericarp. 
Embryo small in copious albumen, radicle superior, cotyledons linear. 

Umbelliferse (p. 422). 

Order XVI. ALANGIALES. 

Small trees or shrubs with alternate leaves often triple-nerved and 
dotted, simple, exstipulate. Flowers regular, small or medium. Calyx 
superior , toothed or truncate, sometimes accrescent in fruit. Petals 
4 — 10 valvate , free or cohering at the base. Stamens opposite to and 
sometimes adnate to the petals, as many or 2 — 6 times as many y with 
narrow elongate anthers, inserted on the top of the hypanthium with 
the petals and outside an epigynous disc. Ovary inferior 1 -celled, or 
2 — 3 -celled at the base. Ovule 1 pendulous or 1 pendulous into each 
partial cell, with laterally placed micropvle. Fruit a drupe. Seed with 
embryo the whole length of the fleshy albumen which is sometimes 
ruminate, cotyledons leafy. 

Family: 74. Alangiacese (Cornacex in the Flora, from which it should 
perhaps be separated). 

74. The Alangium Family. 

Leaves entire or lobed often palmately nerved, sometimes trans- 
lucent dotted (due to clustered crystals of oxalate of lime). Flowers 
usually white, in axillary fascicles, or cymes. Calyx usually feebly 
developed, annular, or with 4 — 10 teeth. Pet. 4 — 10 linear or lanceolate. 
Cotyledons foliaceous palmately-ncrved, thin with cordate base and 
long terete radicle Comaccse (Tribe Alangioidcae) (p. 436)* 

Order XVII. OLACALES. 

Shrubs or undershrubs, often root parasites with green alt . simple 
exstipulate leaves . Flowers regular, small or medium. Calyx (or caly- 
culus, cp. Santalales) minute and sometimes toothed or a rim which 
becomes accrescent in fruit or 0. Petals 3 — 6 valvate (exceptionally 
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imbricate), free or connate. Stamens opposite to or opposite the edges 
of the petals, as many or 2 — 3 times as many, some often unfertile. 
Ovary free or enclosed in the accrescent caly cuius, 1 -celled or 2 — 5-celled 
below and 1-celled abo\e. Ovules 1 pendulous from the apex of the 
cell or if more then on the free part of the incomplete axis and one 
pendulous into each partial cell. Fruit drupaceous, 1 -seeded with the 
placenta embedded in the side of the seed (as in some Cornaccx). 
Embryo small in albumen. 

Family: 75. Olacaccx. 

75. The Olax Family, 

Characters as above Olacaccx (p. 189V 

Order XVIII. SANTALALES. 

Shrubs or undershrubs, more rarely herbs, mostly he mi- parasites 
with simple opp. or alt. rxstipulale leaves, or rarely leaves absent but 
branches green or (Balanophora) a colourless leafless parasite. Flowers 
regular or irregular, 2 — 1 -sexual, small or showy, green or colourless, 
haplochlamydvous or sometimes with a small outer calyculus (or calyx) 
of small teeth. Tepals 2 — 6 in one or two whorls , free or connate. 
Stamens opposite the tepals, isomerous, free or adnate to the tepal. 
Ovary inferior, 1 -celled (rarely 3-celled in Balanophoracex). Ovules 
1 — 3 pendulous from a free central placenta or placenta fused with the 
ovary or (Balanophoracex) 1 in each cell pendulous from the top. Fruit 
drupaceous or baccate or (Balanophora) minute and crustaceous. Seed 
often adherent to the pericarp. Embryo sometimes minute and un- 
divided. Albumen present. 

Exceptions : — 

Perianth sometimes 0 ancl stamens sometimes connate into a central mass in 
Balanophoracex. The Balanophoracex arc fleshy leafless root parasites often 
without perianth in one or both sexes and flowers crowded in a spadix -like peduncle. 
They are very doubtfully allied to the other families. 

Families: 76. Santalaccx ; 11. Loranthaccx ; 78. Balanophoracex. 

76. The Sandal-wood Family. 

Woody or herbaceous (very slender in Thesium ), often hemiparasites. 
Leaves entire, sometimes scale-like, nerves inconspicuous. Flowers 
small regular, 1 — 2 -sexual. Perianth perigynous or cpigynous, 3 — 8- 
merous, lobes frequently with a tuft of hair behind the anthers. 
Stamens adnate to them , rarely at the base of the perianth. Disc 
perigynous or epigynous . Ovary nearly free or adnate to the hypan- 
thium, 1 -celled, stigma entire or 3 — 6-lobed. Ovules 2 — 3, adnate to or 
pendulous from a central column. Fruit a drupe or nut. Seed globose 
or ovoid, testa thin or obsolete, albumen copious. Embryo usually terete . 

Santalaccx (p. 843). 

77. The Mistletoe Family. 

Green parasitic shrubs attaching themselves by means of haustoria 
to the branches of their hosts. Leaves simple entire » sometimes 
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reduced to scales. Flowers regular or zygomorphic, 1 — 2-sexual, usually 
biacteate and often 2-bracteolate. Hypanthium adnate to the ovary 
and sometimes growing up as an entire or toothed ring or “calyculus” 
above it. Perianth sepaloid or pctaloid of 4 — 6 tepals free or connate 
into a tube below, valvate in bud. St. usually adnate to the tepals. 
Ovary inferior \ -celled, stigma simple. Ovule and placenta not 
differentiated , completely filling the ovary, with usually 1, rarely 2 — 3 
embryo-sacs. Fruit baccate, rarely drupaceous, with a viscid inner layer 
(by means of which it becomes attached to the future host). 

Loranthacege (p. 840). 

78 • The Balanophora Family. 

Fleshy brownish or yellowish root parasites with leaves 0 or reduced 
to scales : stomata absent. Flowers monoecious or dioecious , small or 
minute , crowded on spadix-like pcduncled globose or elongate heads 
with very stout peduncles arising from a tuberous simple or branching 
rootstock. Male perianth of 3 — 8 valvate tepals or 0, stamens tsomcrous 
and opp. the tepals or connate in a central mass . or in the naked flowers 
1 — 2 only, anthers 2 — many-celled , opening by slits, pores or irregularly. 
Fern. per. much smaller , minutely toothed and confluent with the 
ovary or altogether absent. Ovary 1 — 3-ccUed. Ovule l in each cell , 
pendulous, naked or with a single integument or reduced to an embryo- 
sac. Fruit minute \ -seeded, the seed adherent to the pericarp , albu- 
minous. Embryo minute, undifferentiated. 

Alliance very doubtful Balanophoracex (p. 845). 

Order XIX. EUEAGNALES. 

Trees or shrubs often with silvery seales or rarely stellate indumentum. 
Leaves alt. or opposite, entire , faintly penninerved. Flowers spiked or 
racemose or at the nodes, 1 — 2-sexual. Perianth haplochlamydeous 
tubular 2 — Globed or rarely truncate , in the fertile flower constricted 
above the ovary and upper part deciduous. Stamens in 2-sexual 
flowers perigynous, in male fis. at the base of the perianth, either 4 
alternate with the lobes , or 4 opposite to the lobes and also 4 alt. with 
them , filaments free. Ovary sessile in the base of the perianth, \ -celled, 
style terminal, stigmatose on one side. Ovule 1 erect from the base, 
anatropous. Fruit nut-like, but enclosing perianth sometimes fleshy. 
Albumen scanty. Embryo straight with fleshy cotyledons, radicle 
inferior. 

Family : 79. Elxagnacex. 

79. The Oleaster Family. 

Characters as above Elxagnacex (p. 839)- 


Order XX. PROTEALES. 

Woody plants with alternate simple or compound exstipulate leaves of 
hard texture . Flowers cyclic, haplochlamydeous, regular or zygomorphic. 
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-often showy, 2 -sexual, mostly 4-merous (except in the gynaeceum), 
with the stamens opposite and pdnate to and often sessile on 
the perianth lobes . Perianth inferior, segments at first valvately co« 
hering into a cylindrical tube gibbous at the base, finally free recurved. 
Hypogynous glands or scales often alternating with the stamens. Ovary 
apparently of 1 carpel only, 1 -celled, often on a gynophore and oblique, 
style terminal with thickened tip, stigma sometimes lateral. Ovules 
1 to several and 2-seriate. Fruit nut-like or capsular. Seed exalbu- 
minous, cotyledons often unequal. 

Position altogether doubtful. Engler places them near Urticales , Warming near 
the EUeagnales and Thymelxacere, and he also mentions relationship with the 
Leguminosx. Lindley places them in his Daphnales (which includes Laurels), and 
Hutchinson also thinks them allied to Thymehvacex which he considers allied to 
his Lythrales . They are a large group in the dry regions of Australia and the 
Cape. 

Family: 80. Proteacex. 

80. The Grevillea Family. 

Characters as above Proteacex (p. 83d). 


Order XXL ROSALES. 

[Ranales — ). 

Herbaceous or woody with simple or compound leaves often with 
sheathing bases (as in Ranales) or adnate stipules or stipules free or 0. 
Flowers regular large to small (much reduced in Podostemonacex), 
cyclic or sometimes hemicyclic , perigynous to epigynous, if hypogynous 
then hypanthium lined by a disc bearing the stamens, heterochlamy • 
deous, petals free , rarely petals united or 0. Stamens very many to 
definite and few. Ovary apocarpous of 2 to many carpels or more or 
less syncarpous, but then styles usually free. Ovules 1 to many in 
each carpel, when ovary syncarpous then placentae often much swollen, 
placentation usually axile or on ventral suture of carpels or ovules 
pendulous. Fruit very various, sometimes of achenes or follicles. 

Exceptions : — 

Corolla gamopetalous in our species of Crassulaccx. 

Carpel 1 only in Prunus and Pygeum and then ovules 2 pendulous. 

Ovary 1 -celled with 2 pendulous placenta? with several ovules in Vahlia. 

Ovules parietal in some Droseracex . The Podostemonacex are moss-like aquatics 
and their systematic position is extremely problematical ; the flowers are naked 
or 3-merous in our species (see description of family) and hypogynous. 

N'B . — Some of the Rosales (in the broad sense here adopted) appear closely allied 
to the Ranales, but most families are highly evolved and depart widely from them. 
Hutchinson places Rosales widely apart from Saxifragalcs (emend.), but puts near 
to them the Cunoniales (which includes the woody Saxifragacex of most authors). 
With these Cunoniales-Rosales phyla he places the Hamamelidales (also placed in 
Rosales by Engler), from which phylum he considers is derived the Amentiferae . 
Some of the Hamamelidaceae do indeed show a remarkable resemblance to the 
Amentiferae. e.g. the giant Tetrameles which occurs in the foothills of the Hima- 
layas not far from our area. Another alternative alliance of the Amentiferae 
appears to be some of the Euphorhiaceae and Urticacex, or again an independent 
phylum derived from a Gnetaceous stock. The anatomy on the whole rather 
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favours the second alliance, but here the Salicaceae are considered with Hutchinson 
to be allied to the Hamamelidaceous stock. As no Hamamelidales occur in our 
area the Saltcales appear to follow on very unnaturally. 

Sub-order ROSALES proper. 

Herbaceous to woody. FIs. mostly 2-sexual. Leaves alternate. 
Albumen scanty or 0. Embryo large. 

Family: 81. Rosacex. 

Sub-order SAXIFRAGINE^E. 

Usually herbaceous and scapigerous or leaves exstipulate. FIs. 
2-sexual. Ovary 1 — 3-ceiled or apocarpous. Stamens definite isostemo- 
nous or diplostemonous. Albumen copious, embryo small, straight. 

Families : 82. Saxijragaccx (sensu stricto) ; 83. Crassulacex. 

Sub-order CUNONIALES, 

To this Hutchinson assigns the woody EscaUoniex, Hydrangex, etc., 
placed by Hooker & Bentham in the Saxifragacex. Only cultivated 
members occur in our area. 

Sub-order DROSERINE/E. 

Family: 84. Droscracex (q. v.). 

These are sometimes placed in the Parietales alliance. 

Sub-order PODESTEMONINEflE. 

Family: 85. Podestemonacex (q. v.). 

81. The Rose Family. 

Woody or herbaceous with stipulate alternate simple or variously 
compound leaves . FIs. sometimes small, usually medium or large, 
regular , perigynous or epigynous or nearly hypogynous, cyclic or carpels 
sometimes acyclic. Calyx with 5—10 usually imbricate sepals, the odd 
sepal superior (dorsal). Petals free, usually 5. Stamens on the disc 
lining the hypanthium, usually many , often incurved or circinate in 
bud. Ovary with 5 — many free carpels (apocarpous) or carpels more or 
less connate and adnate to the hypanthium, rarely only 1. Styles 
mostly free. Ovules 1—2 or several. Fruit of achenes, drupels, a drupe 
or a pome, sometimes achenes free but included inside the fleshy 
hypanthium which becomes part of the fruit Rosacex (p. 350). 

82. The Saxifrage Family (restricted to the herbaceous genera). 

Herbs, often growing in patches. Leaves alternate (rarely opposite) 
entire or palmatcly divided. Stipules 0 or adnate to the often dilated 
petiole. Flowers small or very small or medium, cymose and often 
scapose or axillary . Sep., pet. and st. usually on a disc lining the more 
or less perigynous or epigynous hypanthium, sometimes almost hypo- 
gynous. St. definite, 5 or 10, rarely 4 or 8, isostemonous or 
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diplostemonous, connective frequently glandular at the back. Ovary of 
2 — 5, usually 2, free or connate or partially free (at the top) carpels, 
often forming a 1-celled ovary at least below, placentae ventral or 
central with numerous 2-seriate ovules. Fruit a thin 1 — 2-celled capsule, 
often with the cells divaricate when ripe. Seeds numerous, nunute, 
embryo minute, terete or clavate, albumen copious. 

Saxifragacex (p. 356). 

Saxifrages differ from some closely allied Rosacex in the definite stamens in 
never more than 2 whorls, thicker placentation and albuminous seeds. 

83* The Life-plant Family* 

Succulent herbs, rarely suffruticose, with fleshy simple or pinnatifid 
or 3-partite alt. or opp. exstipulate leaves. FIs. small or medium or 
rather large. Sep. and pet . 4 — 5, free or gamophyllous. St. isostemo- 
nous or diplostemonous, hypogynous or adnate to the corolla-tube . 
Hypogynous scales usually present, one at the base of each carpel. 
Carpels as many as the petals, rarely only 3, free or connate below, 
narrowed upwards into distinct styles or stigmas. Ovules many on the 
ventral sutures of the carpels. Fruit of many-seeded follicles. Seed 
albuminous with terete embryo and short cotyledons., 

Crassulacex (p. 357). 

Some exotic genera contain species with 3-merous flowers which then appear 
very closely allied to the Ranales except that the trimery varies to a 4-merous 
and 5-mcrous condition and there are frequently hypogynous scales opposite to 
each carpel ; the anthers too are dorsifixed. 

84. The Sundew Family. 

Small herbs with radical leaves only or cauline leaves whorled or alt. 
either copiously covered with long glandular hairs secreting fluids by 
means of which they catch and digest small animals or diaphanous 
and glabrous and then with automatically closing laminae. FIs. small 
regular in scorpioid cymes on slender scapes or (Aldrovanda) solitary 
on axillary peduncles, 4 — 5-merous with often reduction in the carpels. 
Calyx persistent. Pet. free. St. isostemonous or in 2 or more isomerous 
whorls, hypogynous or somewhat perigynous. Carpels 2, 3, or 5 
connate into a 1 — more-celled free or nearly free ovary ; placentx 
parietal or meeting in the middle, or the ovules on a free central 
placenta, anatropous . Fruit capsular Droseracex (p. 358)- 

85. The Podostemon Family. 

Moss-like or thalloid aquatics growing on rocks in streams, heaves 
when differentiated simple distichous, generally with a sheath which 
may be stipular. FIs. on a 1 — many-fld. scape or dichasial shoot 
system, sometimes arising from a sheath, mostly 2 -sexual. Perianth 
of small ovate or linear tepals or scales, sometimes 3-merous or 0. St. 
hypogynous, 1 — many (3 in our species) hypogynous or perigynous, free 
or connate. Ovary 1 — 3 -celled with a stout central placenta and very 
thin septa. Styles 1 — 3. Ovules many anatropous, axile (in one genus 
parietal). Fruit capsular, valves 2 — 3. Seeds many minute, exalbu- 
minous. Embryo straight, radicle inferior... Podostemonacex (p. 822^- 
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Order XXII. LEGUMINOSffi. 

(+ — Rosace a?.) 

Woody or herbaceous with alternate stipulate compound or unifolio- 
late rarely simple leaves . Flowers small to very showy, usually zygo- 
morphous [always so in the gynceceum), perigynous, rarely hypogynous, 
with a disc lining the hypanthiurn. Calyx with 5 ( — 4) sepals or lobes, 
the odd one inferior (ventral), sometimes calyx 2-lipped or sub-entire. 
Petals free or ventral pair connate or corolla gamopetalous , if corolla 
regular then sepals and petals valvate in bud. Stamens indefinite or 
definite. Ovary apocarpous reduced to 1 usually elongate decimate 
carpel with usually several ovules in one or two series along the ventral 
suture. Fruit a legume (pod) which is rarely indehiscent. 

Exceptions : — 

Ovary short and the legume globose and 1 -seeded in a few small herbaceous 
Papilionacese and pod septate in several genera. 

Families : 86. Mimosacex ; 87. Csesalpmiacex ; 88. Papilionacese. 

86. The Mimosa and Acacia Family. 

Trees or shrubs, rarely undershrubs, with 2-pmnate leaves (main 
pinna; sometimes digitately arranged), pinnae and leaflets sometimes 
reduced to one pair. FIs. small regular, 4 — 5-rnerous, conspicuous from 
being collected into dense heads or spikes. Calyx and corolla valvate, 
usually gamophyllous. St. free or monodelphous, diplostemonous or 
indefinite and often very numerous Mimosacese (p. 332). 

87. The Cassia Family. 

Woody plants, rarely herbs with pinnate or 2-pinnate leaves (or appa- 
rently simple or of 2 connate leaflets in many Bauhinia ). FIs. large 
or small, more or less zygomorphic. Calyx generally 5-merous, some- 
times spathaceous, perigynous or nearly hypogynous, hypanthiurn short 
or long. Petals 5, fewer or 0, imbricate, not papilionaceous , dorsal 
interior in bud and often different from the others . St. definite , diplo- 
stemonous or usually fewer by reduction, inserted on the hypanthiurn 
or disc lining it, rarely connate. Ovary free or somewhat adnate to one 
side of the hypanthiurn. Fruit often indehiscent and samaroid. 

Csesalpiniacege (p. 314). 

88. The Pea and Bean Family. 

Woody or herbaceous with simple, digitate or pinnate leaves, and 
small or large and showy distinctly zygomorphic (papilionaceous ) 
flowers. Corolla imbricate with the dorsal petal {standard) exterior in . 
bud, the others petal in pairs, the lowest pair often connate and forming 
the “keel.” Stamens 10 monadelphous or diadelphous 9+1 or 5 + 5, 
or the 10 th altogether absent Papilionacese (p v 235). 

Exceptions : — 

Stamens in Soph ora free. Logically therefore this genus should be placed at, 
the beginning of the Papilionacese . 


B.O. V. I — 9 
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Order XXIII. MYRTALES. 

— Rosales.) 

Woody, more rarely herbaceous (very rarely aquatic herbs). Leaves 
simple entire usually opposite or wnorled, frequently gland-dotted , 
usually exstipulate. Flowers cyclic licterochlamydeous or rarely apetal- 
ous, mostly 4 — 5-merous and diplostemonous, or polystemonous from 
branching, regular with an elongated tubular hypantliium or if hypan- 
thium short then completely adnate to the ovary. Calyx valvate more 
rarely (some Combretacex, Myrtacex and Melastomacex) imbricate or 
open in bud. Ovary sy acarpous 2 — many -celled, rarely 1 -celled. Styles 
connate . Ovules usually many , axile. Seeds 1 — many. Albumen 0. 

Exceptions : — 

Some Lythracex, Onagracex and Melastomacex are herbs. Trapa is aquatic. 
Halort hagidacex are aquatic herbs with often multifid leaves and much reduced 
2 — 4-merous flowers, 4 short styles and ovules 1 in each cell. 

2 — 4-merous flowers are very common in Onagracex. 

Leaves are alternate in Lecythidacex, sub-opp. or alt. in some Combretacex and 
few Onagracex and Lythracex. 

Stipules present and interpetiolar in Rhizophoracex. 

FIs. irregular in some Lythracex. 

Perianth perigynous and ovary free in few Lythracex . 

Petals sometimes suppressed in few Combretacex and few Lythracex. 

Stamens haplostemonous in some Onagracex. 

Ovary 1 -celled in Combretacex and few Onagracex. 

Ovules pendulous and few from the top, or lateral near the top, of ovary in 
Combretacex. Ovules pendulous from apex of cells in Rhizophoracex. 

Families: 89. Myrtacex; 90. Lecythidacex ; 91. Melastomacese; 
92. Lythracex ; 92a. Pumcacex ; 93. Onagracex ; 94. Halorrhagidaccx ; 
95. Rhizophoracex ; 96. Combretacex. 

89. The Myrtle and Jamun Family. 

Trees or shrubs with opp., very rarely alt., simple entire leaves 
usually evergreen and as well as other parts mostly copiously supplied 
with lysigenous oil-glands (appearing as translucent dots in the leaves). 
Leaves with an intra-marginal nerve. FIs. epigynous 4 — 5-merous 
(rarely petals 0) with numerous stamens often in 4 — 5 bundles. Ovary 
2 — many-celled with axile placenta tion, rarely 1 -celled with basal 
placentation. Ovules many , rarely only 2 — 1 but usually only 1 — few 
developing as seeds. Fruit various, baccate, drupaceous or opening by 
as many valves as there are cells. Embryo straight or curved. 

Myrtacex (p. 375). 


90. The Kumb and Hijal Family. 

Woody plants (an undershrub in one species) with the characters of 
Myrtacex but the leaves mostly alternate or clustered at the ends of 
the branches and without oil-glands, often toothed and without a 
distinct intra-marginal nerve. FIs. usually large , 4 — 6-merous, rarely 
2 — 3-merous. Androecium often elaborately developed with very many 
stamens . Fruit a berry, or fibrous, many-seeded, rarely (Barringtonia) 
1 -seeded Lecythidacex (p. 382). 
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91 . The Melastoma Family. 

Herbs or shrubs, rarely small trees, with opp. or whorled entire leaves 
characterized (cxc. Memecylon) by 3 — 7 principal nerves which reach 
almost to the apex and usually distinct scalariform secondaries. FIs . 
small or more often showy, regular, or somewhat irregular in the 
androecium, 2-sexual. Hy pant hium usually united by vertical walls 
to the ovary or adnate. Sep. 3 — 6 or 0, pet . as many , contorted in bud. 
St. as many or more than the pet. inserted with them on the margin 
of the hypanthium. Anthers opening by pores or short slits. Ovary 
3 — 6-cellcd or (. Memecylon ) 1 -celled. Ovules very many y axile or free 
central. Fruit baccate or capsular opening by pores at the top or 
irregularly breaking up. Albumen 0 Melastomacex (p. 384). 

Exceptions : — 

The Memecylex with 1 -celled ovary, comparatively few ovules, and 1 -seeded 
berry constitute a very distinct sub-family. The fls. are 4-merous as in many 
true Melastomex. 

92. The Henna Family. 

Woody or herbaceous with often 4-angled branches. Leaves simple 
entire mostly opposite, sometimes whorled or alt., sometimes dotted. 
Fls. from minute (in some herbs) to very large (in some trees), 2-sexual, 
regular or irregular, perigynous, 3 — 6 -merous (sometimes more). Sep. 
3-~6 valvate , sometimes with an epicalyx of smaller intermediate. 
Petals as many or 0. St. indefinite or definite, perigynous, sometimes 
inserted inside the hypanthium. Ovary 2 — 6-celled (more in Sonne - 
ratia) or by early absorption of septa 1 -celled with long simple style. 
Ovules very many on large axile placentae. Fruit membranous, coria- 
ceous or capsular, sometimes 1 -celled by absorption of septa. Seeds 
many, sometimes winged. Embryo straight (exc. Sonneratid). 

Lythraceae (p. 389V 

The Blaltiacex (including Sonneratid) arc sometimes made into a distinct 
family. 

92a. The Pomegranate Family. (Included in Lythraceae in the Flora.) 

Shrubs closely allied to Lythracex with large 1 — 5-nate fls . terminating 
the shoots having a large flask-shaped hypanthium produced consider- 
ably beyond the ovary with S — 7 persistent sepals and 5 — 7 imbricate 
and crumpled petals in bud . St. very many covering the whole disc. 
Ovary adnate to the hypanthium, many-cell ed, the cells in 1 — 3 con- 
centric more or less superposed whorls , with the very numerous ovules 
axile in some cells, in others parietal Punicacex (p. 389). 

93 . The Evening Primrose and Water Chestnut Family. 

Herbs , rarely undershrubs, usually inhabiting wet places and some- 
times aquatic. Leaves opposite or upper alt., rarely all alt. Fls . regular 
and typically 4-merous throughout , or sometimes slightly irregular, 
axillary, spiked or racemed. Hypanthium often much elongated with 
2 — 5, usually 4, valvate sepals. Petals alternate with the sep., rarely 0. 
St. as many as or twice as many as the sepals, epigynous. Ovary adnate 
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to and entirely enclosed by the hypanthium (exc. in Trapa ), 1— -6- or 
usually 4-celled ; style simple with capitate of 2 — 4- lobed stigma. 
Ovules many axile in each cell or (Trapa) I in each cell, pendulous or 
half ascending. Fruit usually capsular (indehiscent in Trapa), many- 
seeded (1 in Trapa). Seeds with little or 0 albumen. 

Onagracex (p. 397). 

Exceptions : — 

Trapa sometimes is placed in a separate family, the Hydrocaryacex , the 
characters of which will be recognized from the exceptions above. 

94. The Milfoil Family (Myriophyllum only). 

Aquatics with usually verticillate, more rarely opp. or alt. leaves 
pinnate with filiform segments or upper, rarely all, simple deeply cut 
or entire. FIs . small sessile or subsessile axillary or running out into 
spikes with the leaves reduced to bracts, monoecious or polygamous, 
upper male, lower female and intermediate 2-sexual. Calyx lobes 4, 
rarely 2, very small , superior at times obsolete. Petals 4 or 2 often 
failing or reduced in the female, in the male and 2-sexual fl. much 
exceeding the calyx, imbricate, of delicate texture. Stamens 2, 4 or 
8, epigynous in the 2-sexual fls., anthers long, 4-angled, basifixed. 
Disc small or 0. Ovary inferior, 4-rarely 2 -celled, styles 4, very short, 
plumose. Ovule 1 in each cell, pendulous, anatropous. Fruit deeply 
2 — Globed, indehiscent or splitting into 4 drupels. Embryo straight, 
cylindric, surrounded by thin fleshy albumen. 

Halorrhagidaceae (p. 359). 

95. The Mangrove Family. 

Trees or shrubs , usually littoral and often furnished with pneu- 
rnatophores or aerial roots ; generally quite glabrous with opp. entire 
coriaceous leaves and interpetiolar deciduous stipules which enclose 
the terminal bud and leave prominent stipular scars. Fls. regular , 
2-sexual, on 1 — many fid. axillary peduncles. Perianth often coriaceous. 
Calyx superior or half-superior 4 — 14 -sepalous on a cupular or campanu- 
late hypanthium. Pet. as many often 2- fid and laciniate . St. diplo- 
stemonous, rarely indefinite, perigynous or epigynous. Ovary free or 
adnate to hypanthium, 2 — 5-, rarely 1-celled. Ovules 2 pendutous in 
each cell or in 1-celled ovaries pendulous from a central placenta, 
style 1. Fruit l-seeded indehiscent or (Weihea) tardily dehiscent. 

Rhizophoracex (p. 360). 

96. The Myrabolan Family. 

Trees or shrubs , sometimes scandent, rarely undershrubs. Leaves 
opp. or sometimes sub-opp. rarely all alternate. Fls. usually small 
greenish (showy in some garden genera), capitate, spicate or racemed 
with the hypanthium enclosing and constricted above , or produced into 
a beak beyond, the ovary. Sep. and pet. 4 — 5, rarely 6 — 7, or pet. 0. 
St. diplostemonous. Ovary \-celled, inferior with 2 — 7 ovules pendulous 
from the apex. Fruit \-seeded, usually drupaceous, often 2 — 5-angled 
or winged Combretacese (p. 366). 
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Order XXIV, SALICALES. 

Woody plants with alternate simple stipulate leaves . Flozvers 
dioecious , in the axils of the bracts of a spike (catkin), iwthout peri- 
anth, or perianth perhaps represented by a disciform expansion or 

f lands. Male flower with 2 to many stamens , without pistillode. 

Vm. fl. with superior 2 — 3- rarely 4-carpellary ovary; l-celled with 
parietal placentae and mostly many ovules, stigmas 2 ( — 4). Fruit a 
2- ( — 3-) valved capsule, with very small seeds carrying a pencil of hairs 
near the base. Albumen 0. 

Family: 97. Salicacex. 

97. The Willow Family. 

Trees or shrubs with perulate buds . Leaves alt. simple , stipules 
deciduous or persistent. Flowers dioecious (very rarely otherwise), 
in close bracteate spikes (catkins), one much reduced fl. to each bract, 
bracteoles 0. Perianth 0 or perhaps represented by the scales or 
glands or cupular disc, some of which are usually present. Stamens 2 
or more with free or connate filaments. Ovary of 2 rarely 3 connate 
carpels, l-celled with parietal placentation. Ovules usually many erect 
anatropous on the lower part of the placenta. Fruit capsular, 2 — 4- 
valved. Seeds few or many, small, exalbuminous, with thin testa and 
a basilar pencil of hairs. Embryo straight, cotyledons plano-convex, 

radicle short inferior Salicacex (p. 881). 

See note p. 127 re affinities. 


Order XXV. CASUARINALES. 

Affinities very doubtful. Ovule with 20 or more embryo-sacs. Only 
one family. 

98. The Casuarina Family. 

Woody plants with sulcate articulate branchlets and leaves reduced 
to subulate scales connate at the base and forming short sheaths at 
the nodes. Flowers very minute, monoecious . Males in slender terminal 
spikes formed of numerous whorled bracts adnate to the rhachis, each 
bract with a pair of lateral bracteoles, and a flower consisting of 1 — 2 
median scarious tepals, stamen 1 with large anther . Fern, in heads 
with close whorls of small bracts subtending pairs of very small but 
accrescent lateral bracteoles with an ovary of 2 median carpels, 2 -celled, 
but posterior cell barren or suppressed, stigmas 2 very tong filiform . 
Ovules in the fertile cell 2, orthotropous , basal or sub-basal. Female 
inflorescence forming a cone in fruit, each achene enclosed in the pair 
of accrescent woody or coriaceous bracteoles which open when the seed 
is ripe . Seed witn terminal wing, testa fused with wall of achene. 
Albumen 0. Cotyledons flat equal, radical very short superior. 

Casuarinacex (p. 882). 
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236. Series II. GAMOPETAUE (SYMPETAL/E). 

Perianth always cyclic, usually with distinct calyx and corolla. 
Calyx persistent and often enlarged in fruit, mostly gamosepalous. 
Corolla with a basal tubular zone on which the petals appear as lobes, 
or if tube very short or petals free then stamens fewer than the lobes 
or petals, and often adnate to them and carpels reduced to 4 or 2. 
Stamens usually adnate to corolla. Carpels often 2 median or oblique. 
Ovules with one thick integument and a very small nucellus. 

Exceptions: — 

Corolla with very short or 0 tube in some Myrsinacex, Oleales and 
Plumbaginacex. Cor. 0 in fem. fl. Xanthium. 

Sepals nearly free in some Sapotacex , Apocynacex , Asclepiadacex, Convolvu - 
lacex. Calyx annular or of 8 — 12 small teeth in Thunbergia. Sep. and petals more 
than 5 in some Ebenales , Jasminum , (Oleales), Cordia and Symphorema 
(Verbenacex). 

Stamens free from tube in Plumbago , some Ebenace x, some Oleacex. 

Stamens several-seriate and many in many Ebenales. Carpels 4 — 9 or more in 
some Ebenales and Primulales. 

Ovules with 2 integuments occur especially among Primulales and Ebenales. 

237. The Gamopetalae or Sympetalae are retained here as one group 
in accordance with other systematic works, but they are probably 
derived from several different groups of the Choripetalae. 

The Primulales are possibly allied to the Cary ophy Hales, the Ebenales 
to the Thealcs, while the Oleales appear related to the Celastrales, etc., 
etc. The origin of the Astcrales and Rubiales is probably to be looked 
for along the line of the Umbellales , near which family in fact they 
are put in the Genera Plantarum. 

See also gamopetalous families under exceptions to Choripetalae , 
para. 233. 

238. CONSPECTUS OF THE GAMOPETALOUS ORDERS. 

I. Pentacyclicae, or less specialized Sympetalae: — 

Floral whorls normally S, i. e. two whorls of stamens are present, 
or if only one whorl is developed, then ovary 5-carpellary and usually 
1 -celled. Flowers regular. Corolla- tube often short or sometimes 0. 
Ovary mostly superior, usually with more than 2 carpels. 

Orders: XXVI. Primulales ; XXVII. Ebenales. 

II. Tetracyclicae : — 

Floral whorls normally 4, i.e. only one whorl of stamens is developed. 
FIs. regular or irregular. Coroll a- tube usually distinct. Ovary 
superior or inferior. Carpels rarely more than two (some Pole maniac ex, 
Caprifoliaceae, and Campanulacex, few Rubiacex and very few Con- 
votvulacese and Verbenacex). 
a. Ovary superior: — 

1. Flowers regular. Stamens isostemonous, or 2 only in Oleacex . 
Exceptions: — 

Flowers slightly zygomorphic in some Polemoniacex , irregular with fertile 
stamens fewer than the petals in a few Geniianacex. 
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Stamens slightly declinate or flowers somewhat irregular in a few Solanacex 
and Boraginacex but only in cultivated plants in our area. 

Orders: XXVIII. Oleales ; XXIX. Gentianales ; XXX. Pole - 

moniales (including Solanacex) ; XXXI. Boraginales. 

2. Flowers irregular (zygom orphic). Stamens mostly fewer than 
isostemonous, often didynamous. 

Exceptions : — 

Corolla sometimes with subequal spreading lobes in a few Acanthacex, Labiatx 
and Verbenacex , regular and 6 — 12-merous in Symphorema. 

The family Solanacex is sometimes included in the Personates . 

Orders: XXXII. Personates; XXXIII. Lamiales . 
b. Ovary inferior. Flowers regular or irregular: — 

Orders : XXXIV. Rubiales ; XXXV. Campanates ; XXXVI. 

Asterales. 


239. DESCRIPTIONS OF ORDERS AND FAMILIES OF 
THE GAMOPETAL^E. 

Order XXVI. PRIMULALES. 

(-< Caryophyttates ?) 

Herbs, shrubs or rarely small trees , very often glandular, with alt. 
simple existipulate leaves and regular 1 — 2 -sexual flowers. Stamens opp. 
to the corolla lobes haplostemonous or sometimes diplostemonous with 
a very rudimentary first (alternating) whorl still present, adnate to 
the corolla or free. Ovary 1 - celled with free central placentation, 
superior or half inferior. Ovules sometimes ampliitropous. Seed 
usually albuminous. Embryo straight or curved. 

Families: 99. Plumbagmacex ; 100. Primulacex ; 101. Myrstnacex . 

99. The Plumbago Family. 

Herbs or shrubs with often fleshy leaves. FIs. capitate, racemed 
or panicled with the bracts often scarious and sheathing the calyx, 
bracteoles 2. Calyx inferior tabular 5 — 10 -ribbed, mouth frequently 
funnel-shaped and scarious or sub-petaloid. Petals free or ga mo- 
petal ous wirh a very short tube, or rarely tube linear. St. 5 opposite 
the petals and often adnate below to the tube. Disc 0. Ovary superior 9 
styles 5 free or connate, stigmas sub-capitate. Ovule 1 pendulous from 
an ascending basal funicle. Fruit capsular membranous or with 
hardened apex, rupturing near the base or circumsciss, apex often 
5-valved. Seeds cylindric, pendulous, albuminous or not. Embryo 
straight Plumbaginacex (p. 528). 

100. The Primrose Family. 

Herbs with radical, alt., opp, or whorled leaves. Calyx inferior gamo- 
sepalous, usually 5-lobed. Corolla hypogynous, usually S-lobed. Stamens 
on the corolla-tube sometimes with alternating staminodes. Ovary 
with undivided style. Ovules many, usually amphitropous , on a free 
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central placenta . Capsule dehiscing by valves or circumsciss, few- or 
many-seeded. Seeds minute, usually angular, often sunk in the placenta. 
Albumen fleshy or horny. Embryo transverse Pnmulacex (p. 530). 

101. The Ardisia Family. 

Woody plants often with small red glands, especially on the margins 
of the leaves, including the floral leaves (schizogenous secretory cavities). 
FIs. regular 2-sexual or polygamo-dioecious, small or medium-sized. 
Calyx inferior or (Mxsa) more or less superior, 4 — 6-, usually 5-lobed, 
persistent . Petals gamopetalous or rarely free (some Embelia ), lobes 
contorted or imbricate. Stamens opposite the petals and more or less 
adnate to corolla (anthers transversely septate in /Egiceras). Ovary free 
superior, or half-inferior (Mxsa) t style simple, with simple or shortly 
lobed stigma. Ovules few or many. Fruit baccate or sometimes 
(AEgiceray finally dehiscent. Seeds mostly globose and with pitted or 
ruminate albumen . Embryo transverse, curved , sometimes sigmoid. 

Myrsinacex (p. 532). 


Order XXVII. EBENALES. 

( [«< T heales). 

Trees or shrubs with simple alt. or (some Diospyros) sub-opp. entire 
exstipulate leaves. Sap sometimes milky. Flowers medium or small, 
regular , 1 — 2-sexual. Corolla rarely with free petals or nearly free 
petals, lobes or petals often more than 5. Stamens diplostemonous or 
tn several whorls or one whorl reduced to staminodes (haplostemonous 
by abortion). Ovary 3 — 10 -celled. Ovules 1 — few in each cell, pendulous 
or ascending. Albumen sometimes ruminate. 

Families: 102. Styracex ; 103. Ebenacex ; 104. Sapotacex . 

Exceptions: — 

Stipules sometimes occur in Sapotacex , but are very caducous. 

102. Thv, Storax Family. 

Woody plants with alt. leaves. FIs. 2-sexual or polygamous, in 
axillary and terminal simple or compound racemes or spikes. Calyx 
perigynous or epigynous, or sometimes inferior, 4 — 5-toothed or almost 
obsolete. Petals 4 — 10, usually 5, sometimes free to the base, imbricate. 
Stamens 8 — 10 or many with free or connate filaments and more or less 
adnate to the corolla. Ovary 2 — 5-celled or septa not reaching apex 
of the ovary, style slender. Ovules 1 or few, mostly 2 in each cell, axtle, 
pendulous or erect. Fruit drupaceous 1-, rarely 2 — 3-seeded. Seed 9 
albuminous. Embryo straight or curved Styracex (p. 546). 

103. The Mohwa Family. 

Trees with usually milky juice and young parts usually rusty tomen- 
tose . Leaves alt. coriaceous. FIs. 2-sexual usually (in our species) 
axillary and clustered, often from leaf scars; bracts and bracteoles 0 
or minute. Calyx inferior, lobes 4 — 8 imbricate, or 2- seriate and outer 
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series valvate, persistent. Cor. -tube shorter than calyx , petals 2 — 4 -times 
a $ many as calyx-lobes . St. on cor.-tube epipetalous, 1 — 3-times as 
many as cor. -lobes and 1 — 3 -seriate or some reduced to staminodes. 
Ovary sessile 2 — S-celled with simple pointed style. Ovules 1 in each 
cell, axile. Fruit baccate 1 — 8- seeded . Embryo straight with large 
fleshy cotyledons and exalbuminous, or albuminous with flat cotyledons, 
radicle inferior Sapotaceae (p. 535). 

104. The Ebony Family. 

Woody plants without milky juice, with alt., rarely sub-opp. or opp. 
leaves. Flowers regular, 3-merous or 4 — 5-, rarely 6 — 7-merous, usually 
dioecious. Males in 3 — more-flowered cymes. Fern, solitary or several 
on abbreviated lateral branches. Calyx inferior gamosepalous, often 
accrescent or hardened in fruit. Corolla regular. St. inserted at base 
of corolla isomerous , or 2 — 3-times as many as its lobes, in fern, reduced 
to staminodes, rarely 0. Ovary sessile 2 — 1 6-celled, with 1 — 2 pendulous 
anatropous ovules in each cell; styles 2 — 8 free or connate at base 
with small or often flabellate stigmas. Fruit baccate, coriaceous or 
fleshy with as many cells as in the ovary or fewer by abortion. Seeds 
compressed, albumen copious often ruminate. Embryo axile, straight 
or curved, with flat cotyledons and superior radicle. 

Ebenacex (p. 539). 


Order XXVIII. OLEALES. 

Celastrales.) 

Trees or shrubs without milky juice, with simple or pinnate mostly 

? enninerved exstipulate leaves. Flowers regular 2-sexual or polygamous. 

'alyx small inferior usually 4 — (5 — 9 )-lobed. Corolla usually 4 (5 — 9)- 
lobed. Petals sometimes nearly or quite free, valvate or imbricate. 
Stamens 2 or 4 (Salvadoracese). Ovary 2 — 1 -celled. Ovules 1 — 2 in each 
cell, anatropous or amphitropous, pendulous or ascending from the 
angle of the dissepiment. Seeds with or without albumen. Embryo 
straight. 

Families: 106. Oleaccse ; 107. Salvador acece. 

The Salvadoracese are closely allied to the Oleaceae and possibly to the Celas- 
tracese . They have often minute stipules, 4 stamens and a disc (?) of interstaminal 
glands. They have been shown by Hutchinson under the Celastrales (following 
Baillon), but in that case it would appear better to remove the whole Oleales . 
Sometimes a 3-celled ovary occurs in Oleaccse ( Nyctanthes ) and the petals are 
sometimes free in Linociera. 

105. The Olive and Jasmine Family. 

Woody plants, rarely undershrubs, with simple or pinnate, usually 
penninerved exstipulate leaves. Flowers regular mostly in 3-chotomous 
cymes or panicles, rarely fascicled or racemed, 2-sexual, polygamous or 
rarely dioecious. Calyx small. Corolla gamopetalous or tube very short 
in some genera, lobes or petals usually 4, sometimes 0. Stamens 2 
on the corolla tube (hypogynous in apetalous species). Ovary free 
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2 - celled, stigma simple or 2-lobed. Ovules 1 — 2, rarely 3 — 4 in each cell y 
axile, near base and apex. Fruit capsular or baccate, dry or drupa- 
ceous. Seed 1, or 1 in each cell, albuminous or not. Radicle superior 
or inferior Oleacex (p. 548). 

Exceptions : — 

The calyx and corolla are often 5 — 9-lobe cl in Jasminum . Petals sometimes free 
in Linociera . 

106. The Salvadora Family. 

Often spinous or with olive-grey foliage. Leaves opp., entire, with 
minute stipules. FIs. small clustered or panicled, dioecious or polygamo- 
dioecious. Calyx inferior 3 — 5- often 4 -fid. Corolla gamo- or poly- 
petalous, 4-mcrous, petals imbricate. St. 4, hypogynous or on the cor.- 
tube, alt. with the petals, sometimes connate by the filaments. Alter- 
nating glands or staminodes sometimes present. Ovary free, 1 — 2 or 
imperfectly 4 -celled, stigma entire or 2-fid. Ovules 1 — 2 in each cell , 
erect from the base , ana tro pons. Fruit a berry or drupe, mostly 1- 
seeded. Seed erect globose, exalbuminous Salvadoracex (p. 556)- 

Order XXIX. GENTIANALES. 

Trees, shrubs or herbs, often with milky sap , and with opposite or 

3- nate simple entire exstipulate often palminerved leaves. Flowers 
regular 2-sexual, usually cvmose. Calvx and corolla 4 — 5-merous, corolla 
usually contorted in bud. Stamens isomerous , adnatc to the corolla at 
least at the base, sometimes combined into a column with the pistil. 
Carpels 2 combined into a 2- or (< Gentianacex ) 1 - celled ovary, or distinct 
except in the styles. Ovules many, parietal or covering a large axile 
placenta . 

Exceptions : — 

Stipules or stipular lines sometimes occur in Loganiacex , which family is closely 
allied to the Rubiacex . 

Leaves sometimes toothed in Buddleia. 

FIs. irregular and stamens fewer than the petals in some Gentianacex. 

Corolla often imbricate or valvate in Loganiacex . 

Ovules only 1 — 8 in each cell in a few Apocynacex. 

Families: 107. Gentianacex ; 108. Loganiacex; 109. Apocynacex; 
110. Asclepiadacex. 

107. The Gentian and Chiretta Family. 

Herbs, rarely aquatic, with opp. or occasionally alternate, simple (in 
our species) leaves. Flowers small or showy, regular, or irregular espe- 
cially in the androccium , mostly in ebracteate cymes. Calyx inferior, 

4 - 5-lobed. Corolla funnel-shaped or rotate, lobes imbricate or twisted 
to the right. Stamens on the tube, alt. with the lobes, sometimes unequal 
or some suppressed anthers dehiscing longitudinally or by apical pores. 
Ovary free, l-celled or more or less 2 -celled by the intrusion of the 

f arietal placentae. Style often short, stigmas 2. Ovules numerous . 

'ruit capsular, often membranous, rarely baccate. Seeds many small . 
Albumen copious Gentianacex (p. 594). 
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108. The Strychnine Family. ( > Rubiales.) 

Woody or herbaceous with opp. leaves often united by a stipulary 
line or sometimes petioles dilated at the base, more rarely stipules 
distinct. FIs. cymose, or cymes sometimes reduced to single flowers, 
sometimes capitate or panicled. Calyx small inferior 4 — 5-toothed or 
- lobed . Corolla 4 — 5-lobed or -partite. Stamens on the tube, alternate 
with its lobes. Ovary superior free 2 -celled with simple style and capi- 
tate 2-fid or 2-partite stigma. Ovules 1 or more in each cell ; placentae 
axile or in the inner basal angles , sometimes peltate. Fruit a septicidal 
capsule or baccate, 1 — many-seedecl. Albumen copious, embryo straight. 

Logamaceae (p. 590). 


109. The Oleander Family. 

Woody or herbaceous plants usually with milky juice and often 
twining. Leaves opp. or whorled or (only in introduced species) alt.,, 
sometimes with stipular lines and glands. Calyx 5-, rarely 4-lobcd. 
Corolla rotate or salver-shaped, rarely campanulate or funnel-shaped, 
sometimes with a corona of scales . St. as many as the cor.-lobes inserted 
on the tube with short filaments, anthers often conniving and sometimes 
adhering by a point on the connective to the swollen top of the style, 
but not forming a column with the style and stigma , and pollen 
granular. Disc often present. Ovary 2-celled (1-cellcd in the exotic 
Allamanda ), or usually of 2 distinct carpels united by the style . Ovules 
2 — many in each carpel, rarely 1 onlv. Fruit of free or connate follicles, 
more rarely a berry or drupe. Seeds often with a coma of silky hairs, 
albuminous or not Apocynacex (p. 557). 

110. The Asclepias or Mudar Family. 

Climbing herbs, rarely erect shrubs, abounding in milky juice, rarely 
( Sarcostemma ) leafless. In other respects the family differs from the 
Apocynacex essentially in the pollen, which for?ns one or two waxy 
more rarely granular masses ( pollinia ) in each anther-cell. Filaments 
usually connate in a column round the pistil, rarely [Pefiplocex) fila- 
ments free. The flowers are frequently in umbelliform cymes and fruit 
of 2 ( — 1) follicles Asclepiadacex (p. 573). 


Order XXX. POLEMONIALES. 

Climbers or rarely erect, sometimes with milky juice. Leaves alter- 
nate, mostly simple cordate and palminerved, sometimes palmately 
compound, rarely pinnate or 0 (Cuscuta), exstipulate. Flowers regular, 
completely gamopetalous, with frequently an entire or only slightly 
lobed limb. Sepals sometimes free. St. 5, alt. with lobes of corolla (if 
any). Disc usually prominent. Carpels 2 or rarely 3 — 5, combined into 
a 2-celled, rarely 1- or 3 — 5-celled ovary. Style 1, stigmas 2 or styles 
very rarely 2 or 3 — S. Ovules 2 collateral erect or many in each carpel, 
often amphitropous. Fruit capsular or baccate. 

Families: 111. Hydrophyllacex ; 112. Polemoniacex ; 113. Convol- 
vulacex . The Solanacex are sometimes included here. 
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Exceptions : — 

Lower leaves sometimes opposite in Polemoniacex. 

Ovary deeply 4-lobed in Dichondra. 

Flowers slightly irregular in some Polemoniacex. 

111. The Nemophila Family. 

Herbs, sometimes glandular-hairy. Leaves simple or pinnate. Sepals 
shortly connate, imbricate. Corolla usually rotate, lobes imbricate. 
St. inserted near its base, alt. with the lobes, equal or not, anths. 
versatile. Disc seldom present. Ovary superior with broad base, 2- 
carpellary, 1 — 2-celled, often septum partial (edges of carpels not meet- 
ing in middle), placentae therefore usually 2 in each cell, one from each 
of the partial septa, but usually much swollen so as sometimes to meet 
in the middle. Ovules many or sometimes only 2 to each carpel , sessile 
or funicled, anatropous or amphitropous. Fruit capsular, loculicidally 
2-valved, or valves separating from the septum. Seeds albuminous. 
Embryo small , straight , axile Hydro phyllacex (p. 599). 

112. The Phlox Family. ( > Personates .) 

Woody or herbaceous, sometimes scandcnt, often glandular. Leaves 
simple or pinnate, lower sometimes opposite. FIs. often showy, regular 
or somewhat zygomorphous, hermaphrodite, 5-merous, usually cymose 
(solitary in Cobxa). Calyx inferior, gamosepalous. Corolla gamo- 
petalous, lobes twisted to right. Stamens on tube and alt. with its lobes, 
often unequal and sometimes declinate. Disc usually prominent. Ovary 
mostly 3-carpellary and 3 ( — S)-celled. Style simple or 3-fid. Ovules 
very many, few or solitary in each cell, axile, more or less amphitropous. 
Fruit capsular, 3-valved, sometimes with partial false septa in the middle 
of the valves. Seeds as many as the ovules, sometimes winged, often 
with peculiar mucilage-cells in the testa, albumen enclosing the embryo , 
which is straight and axile with somezvhat broad cotyledons. 

Polemoniacex (p. 600). 

113. The Convolvulus Family. ( > Boraginacex .) 

Herbaceous, rarely shrubby, usually twining to the left, often with 
milky juice. Leaves mostly simple and palminerved, sometimes pal- 
mately divided. Hairs sometimes forked. FIs. solitary or cymose, 
usually with 2 bracteoles. Sepals 5 free or connate, often unequal, 
persistent. Corolla rarely deeply lobed, lobes usually induplicate-valvate 
and whole limb plaited. Stamens 5, rarey 4, on the tube. Disc annular, 
rarely almost obsolete. Ovary 1- or usually 2-celled or by the forma-, 
tion of false septa often 4-celled, style terminal, rarely styles 2. Ovules 
2 in each carpel, collateral, erect, basal, sessile, with 1 integument. Fruit 
capsular or baccate. Seeds 4—1, albumen 0 or scanty. Embryo curved 
or spiral with foliaceous plaited cotyledons which on expansion are 
often retuse or 2 dobed Convolvulacex (p. 611V 

Exceptions: — 

Cuscuta is a leafless parasite and flowers with infrastaminal scales. 

Leaves pinnately divided in Quamoclit. 
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Style from between the lobes of the ovary and fruit of nutlets in Dichondra, 
which connects this family with the Boraginacex. 

Ovary 3-celled in Pharbitis, 4-celled in Argyreia and Batatas , 1-celled in Hewittia . 

Order XXXI. BORAGINALES. 

Woody or herbaceous with alternate leaves , often hispid, not glan- 
dular . Leaves simple, alternate , very rarely lobed, exstipulate. Inflo- 
rescence usually in dichotomous cymes with the branches scorpioid 
and flowers unilateral. Flowers mostly small regular. Calyx persistent. 
Corolla gamopctalous, usually salver-shaped or rotate, 5-, rarely 4- or 
6-lobed. Stamens isomerous, rarely unequal. Disc often present, hypo- 
gynous. Ovary of 2 median carpels, each carpel with 2 ovules , carpels 
often divided by a secondary septum so that the ovary becomes 4-celled 
and is then often deeply 4-lobed with a gynobasic style and 1-ovuled 
loculi. Ovules erect or oblique from the basal inner angle of the loculus 
with the micropyle superior or facing the axis (ventral). Fruit drupa- 
ceous with 2 — 4-celled endocarp or splitting into pyrenes or of 4 nutlets. 
Seed with copious or little albumen or exalbuminous. Embryo straight 
or curved, radicle superior. 

The Boraginacex and Cardiac, ex are sometimes united with the Polemoniales, 
sometimes with the Lamiales. The fruit of some of them ( Boragex ) closely 
resembles that of Labiatoc, but there appears to be little else in common. They 
are more closely allied to the Hydrophyllacex. 

Exceptions : — 

Leaves sub-opposite or lower sometimes opposite in Cordia. 

Families: 113 a. Cordiacex ; 114. Boraginacese (both united in 
Boraginacex, p. 600). 

113a. The Sebesten Family. 

Woody plants. Leaves sometimes sub-opposite, often with cystoliths. 
Flowers frequently 4 — 10-merous, but normally 5-merous. Style ter- 
minal twice partite or 2-fid [Ehretia). Fruit a drupe with 4-celled (or 
fewer) endocarp. Cotyledons plicate. Albumen 0. 

Cordiacex, see Boraginacex (part). 

Exceptions : — 

Cotyledons ovate, not plicate in Ehretia , which is better put into the Bora- 
ginacex. It has a scanty albumen. 

114. The Borage and Heliotrope Family. 

Usually herbaceous, sometimes fruticose and scandent, very often with 
hispid hairs. Flowers 5-merous, corolla very often with scales in the 
throat . Style usually simple, rarely terminal (Heliotropiex) but usually 
from between the lobes of a deeply divided ovary. Albumen sometimes 
present Boraginacex (part) (p. 600). 

Exceptions: — 

Styles 2 or 2-fid in Coldenia. 

Rhabdia is a shrub with few axillary flowers. 
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Order XXXII. PERSONALES. 

( Polemoniales .) 

Small herbs or shrubs, rarely (Bignoniacex) trees, occasionally 
glandular. Leaves alt. or opposite exstipulate simple or more rarely 
pinnate. Flowers irregular , rarely (most Solanacex and few genera of 
other families) regular or sub-regular, not twisted * in bud . Posticous 
stamen nearly always rudimentary or altogether absent ( exc . Solanacex ), 
sometimes only 2 stamens perfect. Ovary 2 -celled, superior, with many 
ovules on the axis. Seeds exalbuminous. 

Exceptions : — 

Solanacex have usually regular flowers but the tribe Salpiglossidx have irregular 
flowers. Corolla nearly regular in a few genera of Acanthacex, Gesneracesc and 
Scrophulariacex. 

Nicandra has a 3 — 5-celled ovary. 

Oroxylum (Bignoniacex) has 5 perfect stamens. 

Ovary is 1-celled in Orobanchacex, Lentibulariacex , Gesneracex and Martynia 
(Pedaliacex). 

Ovary is 4-celled in Datura and sometimes 4-celled by a secondary septum in 
some Pedaliacex. 

Only 2 or few ovules occur in each cell in some Acanthacex. 

Albumen sometimes scanty in Gcsneracex, present in Solanacex, Orobanchacex 
and Scrophulariacex . 

Families: 115. Solanacex ; 116. Scrophulariacex ; 117. Orobanchacex ; 
118. Bignoniacex ; 119. Gesneracex ; 120. Lcntibulariacex ; 121. Peda - 
liacex ; 122. Acanthaccx. 

115. The Datura and Nightshade Family. 

Herbaceous or shrubby , sometimes climbing or scrambling, juice not 
milky. Hairs sometimes stellate. Leaves alt., sometimes in unilateral 
pairs with the two members of the pair unequal, simple, very rarely 
pinnate. Flowers medium or large, regular and 5-merous (exc. in 
ovary), or with a tendency to zygomorphism and sometimes 6 — 7-merous, 
often in extra-axillary cymes or terminating a cymose branch-system. 
Calyx persistent. Corolla with lobes rarely imbricate, usually plicate 
or the lobes valvate. Stamens alternating with the lobes, sometimes 
unequal or some rudimentary. Disc usually present. Ovary obliquely 
2 -celled (3 — 5-celled in Nicandra, many-cclled in some Lycopersicum) or 
rarely 4-celled or 1-celled by absorption of septum. Ovules very many 
on prominent or swollen axile placentx (few in some exotic genera). 
Fruit baccate or capsular. Seeds compressed discoid or suhreniform. 
Embryo often curved and peripheral in the albumen. 

Solanacex (p, 635). 


116. The Mimulus and Veronica Family. 

Herbs with opp. whorled or alt., often gland-dotted, simple, very 
rarely compound leaves. Calyx persistent, 4 — 5-lobed or -sepalous. 

* Hie term “twisted” is not here used in the sense of contorted (where every 
lobe of the same whorl has one margin covered and one margin uncovered), but 
literally screw-like as often occurs in Gentianales . See Hole, Manual of Botany, 
p. 51 (1909). 
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Corolla rarely actinomorphic, lobes alternating with the sepals, imbri- 
cate, never plicate in bud. Stamens rarely 5 perfect, usually 4, often 
didynamous or sometimes only 2, anthers 2 — 1-celled. Disc annular 
or unilateral . Ovary with 2 median carpels , 2 -celled with large swollen 
placentae on the septum (axile), Ovules many, rarely few. Fruit cap- 
sular. Seeds usually numerous, albuminous. Embryo straight or 
slightly curved Scrophulanaceae (p. 647). 

117. The Broomrape Family. 

Fleshy or scaly root-parasites or saprophytes with usually a simple 
stem and no true leaves . FIs. solitary spiked or racemed. Calyx spa fila- 
ceous or 4 — 5-sepalous. Corolla liypogynous with curved tube and 
2-lipped limb, upper lip arched, lower 3-fid, throat often with 2 villous 
folds. St. 4 didynamous, anthers 1— 2-celled, more or less spurred. 
Ovary 2-carpellary, 1- rarely 2 -celled, style long, tip curved, stigma 
capitate or 2-lobed. Ovules usually many , on 2 pairs of free or confluent 
parietal placentae which sometimes meet in the axis. Capsule 1- celled , 
2-valved or sub-indehiscent. Seeds few or many, minute with pitted 
or tubercled or rarely lax and reticulated testa. Albumen fleshy. 
Embryo ovoid simple or 2-fid Orobanchacex (p. 672). 

118. The Bignonia Family. 

Woody plants , often (in exotic species) climbing by tendrils deve- 
loped from the leaves. Leaves opposite, rarely whorled, sometimes spiral 
in the crowded leaves at the ends of the branches in some species, 1 — 3 
pinnate , rarely simple. Flowers large or medium, 2-sexual. Calyx 
spathaceous or 2 — 5-lohed . Corolla usually tubular (at least below), 
then vcntricosc, lobes subcqual and imbricate (rarelv valvate) in bud. 
St. didynamous, often with a 5th present as a staminode, rarely 
( Oroxylum ) 5 perfect, mostly inserted anteriorly in the corolla. Disc 
usually conspicuous. Ovary 2 -celled (in the exotic Crescentix 1 -celled, 
style long. Ovules many in each cell. Fruit elongate, capsular and 
2-valved with the valves separating from an often much swollen axis, 
rarely (exotics only) indehiscent. Seeds flat or 3-gonous, winged. Coty- 
ledons flat or folded, often 2-lobcd Bignonia ccx [p. 680). 

119. The Achimenes Family. 

Herbs (in our area), sometimes reduced to single leaf and inflorescence . 
Leaves usually radical , opposite or alternate, simple, exstipulate. Flowers 
often large, sometimes much reduced, usually racemose, rarely cymose 
clustered or solitary. Calyx 5-mcrous, lobes valvate or open in bud. 
Corolla with long or short tube and usually 5 imbricate lobes. St. on 
the tube, usually didynamous, rarely 5 fertile, often only 2 fertile. 
Ovary superior (half-inferior in American genera), \ -celled, placent x 
often 2-fid and parietal, sometimes meeting in axis and making ovary 
2-celled. Ovules very many, anatropous. Fruit capsular (in our 
species). Seeds very many, minute. Embryo straight. 

Gesneracex (p. 677 ). 
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120. The Bladderwort Family. 

Small often very delicate herbs, often rootless, sometimes twining 
inhabiting water or wet places, and in Utricularia usually with minute 
bladders on the creeping axis.* Leaves often evanescent, either simple 
entire radical and rosulale or in water capillary and multifid * FIs . 
often small, on 1 — numy-fld. scapes. Calyx 2 — 5-lobed. Corolla 2-lipped 
and spurred, upper lip entire or emarginate, lower usually larger entire 
or 3— -6-lobed. Stamens 2, inserted on the base of the corolla, anther- 
cells transversely confluent. Ovary superior, globose, 1- celled ; style 
short. Ovules very many on a free basal placenta. Fruit a 2 — 4-valved 
capsule or irregularly breaking up. Seeds many. 

Lentibulanacex (p. 674). 

121. The Sesamum Family. 

Herbs with the leaves opposite or the upper alternate, often (espe- 
cially the lower) lobed or pinnatifid. FIs. usually axillary or racemose. 
Calyx 4 — 5-lobed. Corolla tubular below, ventricose above, lobes imbri- 
cate. Stamens didynamous or 2 only perfect , a 5th often present as 
a staminode. Ovary 2-, rarely {-celled, or finally 4- celled by a secondary 
septum, not deeply lobed. Ovules few, or if many one-seriate only in 
each cell, axile or in one-celled ovaries on divaricate parietal lamina*. 
Fruit capsular or drupaceous . Seeds wingless Pedaliacex (p. 692). 

122. The Acanthus Family. 

Herbs or shrubs, frequently undershrubs, only rarely aromatic. Leaves 
opp. (alt. in Elytraria and some Staurogyne), sometimes unequal in 
the pair, simple, frequently with linear cystoliths. + Flowers rarely 
solitary, bract eat e and bracteolate (with few exceptions). Calyx 5- 
or 4-partite, rarely of several linear teeth ( Thunbergia ). Corolla lobes 
imbricate or twisted in bud. St. 4 or 2 on the tube, anthers 2 — 1 -celled, 
cells sometimes remote or superposed. Disc usually evident. Ovary 
usually elongate, 2 -celled, style filiform. Ovules 1 — many in each cell 
superposed in two rows along the middle line of the septum (exc. 
Thunbergia, in which the two ovules in each cell are collateral!. 
Capsule loculicidal, the septum splitting along the mesial line. Seeds 
usually seated on hardened curved fumcles produced into an acute tip 
beyond them, mostly ovoid or compressed and orbicular. 

Acanthacex (p. 694V 


Order XXXIII. LAMIALES. 

Woody or herbaceous, usually with glands and aromatic or foetid. 
Leaves opposite 9 rarely whorled or alternate, very rarely compound, 
exstipulate. Flowers irregular or subregular, mostly cymose, cymes 
often racemed or panicled. Calyx gamosepalous, persistent. Stamens 
4 or 2 with or without a rudimentary 5th, very rarely more than 5 
(see exceptions). Ovary of 2 carpels, often 4-celled by the formation 

* According to Goebel the distinction between axis and leaf fails in Utricularia . 

t Visible externally as translucent dashes or small raised lines. Cystoliths 
only absent in some Thunbergiese, Nelsoniese, A can these and Aphelandreae . 
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of a secondary septum and frequently deeply Globed, rarely 2-celled 
and entire or 6 — 8-celied. Style simple. Ovules usually 2 to each carpel, 
collateral, or 1 in each cell. Fruit of 4 1 -seeded nutlets, or a drupe with 
4 pyrenes or 1 — 4-celled endocarp, rarely with an 8-celled endocarp, 
sometimes with 2 — 4 valves on germination. Micropyle and radicle 
inferior. Albumen or scanty. 

Exceptions : — 

Leaves digitately compound in Vitex , pinnatisect in some Lavandula and few 
other Labiatae. 

Flowers regular and 6 — 12-merous in Symphorema, and ovary sometimes 1 -locular 
at apex, fruit sometimes 1 -seeded by abortion of the other 3 ovules. 

Families: 123. Verbenacese ; 124. Labiatse. 

123. The Teak Family and Lantana Family. 

Woody, more rarely herbaceous, sometimes scandcnt by sarmentose 
shoots, often foetid or quasi-aromatic from minute sunk glands, hairs 
often forked or stellate. Calyx persistent and often accrescent, usually 
4 — 5-lobed or -toothed. Corolla usually 2-lipped and 5-— 4-lobed with 
the two posterior lobes connate. Stamens usually 4, rarely 2. Ovary 
of two connate carpels or more usually each carpel divided by a secon- 
dary septum into 2 cells. Style terminal. Ovules 2 to each carpel, 
usually attached to the infolded walls, more rarely basal or pendulous. 
Fruit drupaceous with a 4 — 1 -celled stone or 4 — 1 pyrenes or partially 
connate drupels, sometimes quite dry V erbenaceae (p. 737). 

Exceptions: — 

Ovary 8-celled in Duranta. 

Ovules between the 4 wings of a central column in Avicennia. 

124. The Mint and Sage Family. 

Herbs or undershrubs, rarely shrubs, usually with sweet or aromatic 
smell due to ethereal oils secreted in glandular hairs often sunk in pits 
in the epidermis and sometimes giving rise to translucent dots. Stems 
often 4-sided. Flowers more or less zygomorphic, solitary or in con- 
tracted cymes in the leaf axils, or upper leaves reduced to bracts and 
flowers or cymes forming a spike or thyrse. Calyx tubular, persistent. 
Corolla with 4 — 5 subequal spreading lobes or 2-lipped, lobes imbricate 
in bud. Stamens inserted in the tube, 2 or 4 perfect, subequal and 
spreading or declinate or didynamous. Disc prominent. Ovary free 
44obed or - partite , consisting of two divided carpels, style arising from 
between the lobes. Ovules 1 in each cell erect anatropous. Fruit of 4 
dry {in our area) indehiscent cocci or nutlets Labiatae (p. 761). 


Order XXXIV. RUBIALES. 

Leaves opposite or whorled. Calyx superior small . Stamens iso - 
merous, free . Ovary inferior, usually 2 (2 — 8 ycelled, 2 — many-ovuled . 
Albumen copious . 

b.o. v. i — 10 
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125. The Coffee and Gardenia Family. 

Woody or herbaceous with opposite or whorled leaves and inter- 
petiolar or intrapetiolar stipules (stipules apparently wanting in the 
whorled leaves of the Galieae). Flowers small to very large, regular , 
2 -sexual. Calyx usually small with 4 — 5 sepals, rarely obsolete. Corolla 
4 — 5-merous or rarely lobes up to 12. St. usually isomerous (sometimes 
few T er where the corolla-lobes are more than 5) inserted in the tube or 
at the mouth of the corolla. Disc epigynous. Ovary mostly 2-celled, 
rarely 3 — 9-celled, vary rarely [Gardenia) 1 -celled (with parietal placentae), 
style simple or cleft. Ovules 1 or more in each cell, usually on the 
septum . Fruit various. Cotyledons usually flat Rubiacex (p. 439). 

Order XXXV. CAMPANALES. 

Herbs often with milky juice. Leaves simple alternate, rarely oppo- 
site, exstipulate. Flowers regular or irregular. Calyx superior , rarely 
obsolete. Stamens isomerous or rarely [Styhdacex) reduced to 2, free 
or connate with the style, anthers free or connate. Ovary completely 
inferior, usually 2 — S-celled. Ovules many axile. Fruit usually capsular. 
Seeds albuminous, many, small or minute. 

Families: 126. Campanulacex; 127. Stylidacese . 

126. The Bell-flower Family. 

Herbs or undershrubs. Flowers axillary or racemose or spicate, 
regular or ( Lobeliex ) irregular, 2-sexual. Calyx 4 — 6-partite, usually 
persistent. Corolla with valvate lobes. Stamens 4 — 6, inserted with 
the corolla and alternating with its lobes on the margin of an epigynous 
disc (on the corolla-tube in Sphenoclea), anthers free or connate. Style 
1 with stigmas as many as the cells. Ovules on usually swollen 
placentx. Fruit capsular or baccate. Embryo erect. 

Campanulacex (p. 524). 

127. The Stylidium Family. 

FIs. 1 — 2-sexual irregular in corymbs, cymes or panicles. Calyx 
2 -lipped. Stamens 2, filaments connate with the style into a column . 
Ovary 2-celled. Ovules on the septum. Fruit a 1 — 2-celled, 2-valved 
capsule, valves sometimes cohering top and bottom. 

Stylidiacex (p. 523). 


Order XXXVI. ASTERALES. 

Herbs, rarely shrubs. Juice sometimes milky. Calyx superior, small 
or obsolete or changed to a pappus. Stamens isomerous, mostly syn- 
genesious. Ovary inferior 1- celled , l-ovuled. Ovule erect. Seed 
exalbuminous . 

128. The Daisy and Thistle Family. 

Leaves alt., more rarely opp., simple or pinnatifid, exstipulate, base 
of petiole often sheathing. Flowers sessile in dense heads on a com- 
mon receptacle surrounded by a calyx-like involucre of bracts . Flowers 
homogamous or heterogamous, outer in a head often with ligulate 
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limb, inner usually regular tubular or campanulate, sometimes all 
either regular or ligulate or somewhat lipped. Calyx reduced to scales 
or hairs or 0, if present usually persistent and enlarged in fruit. 
Stamens 5 (rarely 4) inserted in the corolla tube, anthers very rarely 
free, finally exserted. Ovule basal anatropous with 1 integument. Fruip 
dry indehiscent closely investing the exatbuminous seed, often crowned 
by the pappus (modified calyx). Embryo straight Composite (p. 475 ). 

240. Class II. MONOCOTYLEDONES. 

The Monocotyledons are few compared with the Dicotyledons, and 
they are usually herbaceous. The arborescent forms arc easily distin- 
guished from dicotyledonous trees by the comparatively slender stems, 
unbranched or but slightly branched, and not much more slender at 
the top than at the base. This is due to the parts of the stem from 
which the leaves have fallen ceasing to grow further in thickness, 
though in some cases perhaps there is a gradual slight increase in 
volume of existing tissue elements. Anatomically the closed fibro- 
vascular bundles are seen to be scattered in a transverse section of the 
stem and there is no cambium ring, so that after the development of 
the primary bundle cylinder the arrangement of tissues within the 
epidermis or layer of periderm undergoes no further change. Excep- 
tions to this general type of monocotyledonous tree-stem are only found 
in the arborescent Liliaceas, such as Aloe, Yucca, Dracaena and 
Cordyline. In these a cambial layer finally appears, but none of these 
arborescent species are native in our area (though some are cultivated). 
The leaves of all of them are typically monocotyledonous. Exceptions 
to the generally unbranched character of the shoots are also found 
among the Liliacex (e.g. Asparagus, Smilax ), some Pandanus , some 
grasses (especially the Bamboos), a few Scitaminese ( Clinogyne ) and a 
few others. 

The typical monocotyledonous leaf is simple, narrow, with parallel 
venation and a sheathing base ; between the sheathing base and the 
blade may be a short petiole. Even the cotyledon has a sheathing 
base which wraps round the plumule. Sheathing bases sometimes 
occur in the Dicotyledons, especially in the Ranales, Rosales and 
Umbellales. Exceptions to the typical monocotyledonous leaf occur 
chiefly in the Aroids, Dioscoreacex , T accaceae and Palms. But none 
of these much resemble Dicotyledonous leaves. In the palms the 
leaves are often pinnate or flabellate, but the leaflets are monocotyle- 
donous or flabellate and texture hard. The aroids and T 'accaccx 
have often pedate leaves ; where broad and simple the venation is 
usually palmate with secondary nerves straight and transverse, rarely 
reticulate ; the dicotyledonous leaves nearest in appearance to the 
Dioscoreaceae are perhaps some of the Convolvulaceae . The Aracex, 
Taccaceae and Dioscoreaceae have, with few exceptions, tuberous root- 
stocks like so many other Monocotyledons. The parts of the flower 
in those Monocotyledons with a perianth are usually in threes . The 
inflorescence is very often enclosed, at least at the base, by a sheathing 
leaf-base or spathe . 



148 


BOTANY OF BIHAR AND ORISSA. 


241. SYNOPSIS OF ORDERS AND FAMILIES OF 
THE MONOCOTYLEDONS 

Order I. FLU VI ALES (Helobi®). 

Aquatic or marsh plants. Flowers regular, often heterochlamydeous 
and with 3-merous whorls throughout, or stamens and carpels numerous, 
or flowers reduced . Ovary apocarpous and superior to ( Hydrochari - 
tacex) syncarpous and inferior. Fruit of follicles , achenes, capsular 
or membranous or nut-like. Seed without albumen. Embryo with 
large swollen hypocotyl. 

Families: 129. Alismacese ; 130. Naiadacex ; 131. Hydrochantacex. 

129. The Water Plantain Family. 

Leaves radical. FIs. heterochlamydeous. Calyx and corolla 3-merous. 
Stamens hypogynous or perigynous. Carpels 3 — 6 or more, 1 -celled, 
free . Fruit of achenes or follicles Alismacex (p. 884)* 

130. The Naiad Family. 

Leaves opp. or alternate, submerged or floating. Flowers inconspi- 
cuous, 1 — 2-sexual, homoiochlamydcous. Perianth of 3 — 4 tepals or 
tubular and hyaline or 0, rarely of 2 — 1 tepals. Stamens 6 — 1, hypo- 
gynous in the 2-sexual fls., sometimes connate in male. Carpels 6 — 1. 
Ovule 1 in each carpel, rarely ( Aponogeton ) 2 or more. Fruit of 
achenes, drupels or {Aponogeton) follicles Naiadacex (p. 887). 

131. The Vallisneria Family. 

Leaves submerged or floating. Flowers inconspicuous to showy, 

1 — 2-sexual, enclosed in a spathe, female solitary, homoio- or hetero- 
chlamydeous. Sepals 3. Petals sometimes 0. Stamens 3 — 12, rarely 

2 — 1, sometimes one or two whorls of staminodes. Ovary inferior , 
placentae parietal or almost axile, stigmas 3 — 12. Ovules anatropous 
or orthotropous. Fruit membranous or fleshy. 

Hydrochantacex (p. 893). 


Order II. SPADICIFLORE/E. 

The common characters of this order are, with the exception of the 
most reduced forms, numerous, frequently \-sexual, flowers massed on 
a common simple or branched often fleshy axis, the spadix , which in 
the majority of cases is subtended by and at first sheathed by one or 
more large modified foliage leaves, “spat lies,” which may be persistent 
deciduous or caducous. The flowers of many show the normal mono- 
cotyledonous arrangement, but with a dry or inconspicuous perianth, 
in two 3-merous whorls and 3 free or connate carpels. From these 
are all gradations to flowers consisting of single stamens or ovanes. 
Trees, often with very compound leaves, or shrubs (sometimes woody 
climbers, e.g. rattans) or herbs with simple or compound leaves or 
plants reduced to minute floating thalloid bodies (Duckweeds). 

Sub-order Arales. Fam. : 132. Aracex ; 133. Lemnacex. 
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Sub-order Pandanales. Fam.: 134. Pandanacese ; 135. Typhacese. 
Sub-order Palmales. Fam.: 136, Palmaceae ; 137. Cyclanthacese. 
Each sub-order begins with the more normal and ends with the 
more reduced families. 


Sub-order I. ARALES. 

Herbaceous, rarely aquatic (minute aquatics in Lemnacex ), usually 
tuberous or rhizomatous. L. usually broad and fleshy, simple or 
divided, not distichously appressed face to face. Spadix usually fleshy 
and bearing a coriaceous or fleshy spathe enclosing the spadix, at least 
when young. 

132. The Aroid Family. 

Herbs, frequently tuberous or rhizomatous with annual shoots, some- 
times perennial climbers, rarely aquatic , usually quite glabrous and 
somewhat fleshy . Leaves well-developed simple or palmately or 
pedately divided , rarely pinna tifid. Flowers crowded on a simple fleshy 
spadix with green or coloured persistent or deciduous sometimes peta- 
loid spathe, usually monoecious with the female fls. below the male. 
Spadix often produced beyond the fls. Perianth of 4 — 8 segments or 
cupular or usually suppressed. Anthers in 2 sexual fls. 4 — 8, in \ -sexual 
fls. often reduced to 1 — 8, often muted into synandria with the connec- 
tive overtopping the cells. Ovary superior usually entire, 1 — many 
celled. Ovules 1 — several in each cell, anatropous or orthotropous. 
Fruit mostly baccate. Seeds albuminous with axile embryo. 

Aracese (p. 897). 

Exceptions : — 

In the semi-aquatic or aquatic genera Cryptocoryne and Pistia , the spadix is 
much reduced and the ovary is solitary or ovaries in a single basal whorl. 

Leaves linear in Cryptocoryne. Flowers dioecious in Arisxma. Seed without 
albumen in Pothos. 

133. The Duckweed Family. 

Minute floating aquatics with the shoot consisting of a green thalloid 
flat or plano-convex expansion, increasing copiously by gemmation. 
Flowers minute consisting of 1 — 2 naked stamens or a naked \-celled 
ovary, both sometimes enclosed in a common minute membranous 
spathe and reaching the exterior by a lateral cleft in the frond. Ovary 
Vcelled with 1 — 7 ovules , Seed with or without albumen. 

Lemnaceae (p. 915). 


Sub-order II. PANDANALES. 

Woody plants or marsh herbs . Leaves undivided, long and narrow, 
placed more or less with their flat sides opposed . Spathes usually 
deciduous, sometimes wanting. Perianth 0 or of hairs . Seed albu - 
minous. 
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134. The Screw Pine Family. 

Shrubs sometimes nearly stemless, or trees, often with stilt roots. 
Leaves spirally arranged spinulosely toothed. Flowers dioecious, crowded 
on simple or branched spadices. Perianth 0. Male with numerous 
stamens, limits of an individual flower often not defined. Ovary of 
one to several carpels and cells. Stigmas distinct. Ovules solitary and 
suberect or many parietal. Fruit of 1 — severaLcellcd woody or fleshy 
drupes, the whole forming a large syncarp. Seeds minute. 

Pandanaceae (p. 918). 

135. The Reed-mace Family. 

Marsh herbs, often tall with erect distichous linear leaves. Flowers 
monoecious, arranged like the aroids with the male portion of the 
spadix above the female or sometimes two or more cylindric female 
spikes below the male. Perianth 0 or of hairs. Male fl. with 1 — 5 
stamens . Fern, with a minute stipitate carpel with l-pendulous ovule . 
Fruit very minute with membranous pericarp Typhacex (p. 917). 


Sub-order 111. FALMALES. 

Trees or shrubs with distichous or spiral large flahellate or digitate 
or pinnately compound plicate leaves. Flowers monoecious or dioecious. 
Ovary free or immersed in the spadix, apocarpous or syncarpous, 1 — 3- 
celled. 

The Cyclanthacese are united here with the Palmacex for convenience. They 
only bear a superficial resemblance to one another, and in some respects the 
Cyclanthacese appear closer to the Aroids and in others to the Pandanaceae. 

136. The Palm Family. 

Woody plants with a terminal unbranched crown of large rigid leaves 
or sometimes widely scandent with alternate leaves, or sometimes 
leaves distichous, plaited, palmate or pinnately divided. Flowers mostly 
small, never brightly coloured, usually brown or scarious , spadices often 
very compound. Perianth in 2 3 -merous whorls. Stamens 3 or 6. Ovary 
superior of 3 1 -celled carpels or syncarpous and 1 — 3-ceJled. Ovules 
1 — 2 in each carpel, anatropous. Embryo small in a cavity near the 
surface of the albumen Palmacex (p. 920). 

137. The Cyclanth Family ( Carludovica only described).* 

A small palm-like shrub. Flowers of both sexes densely crowded on 
the same simple spadix. Male perianth toothed . Female sunk in 
the rhachis . Ovary 1 -celled with 4 sessile stigmas. Ovules very many 
on 4 parietal placentae Cyclanthacex (p. 919). 


* NJB . — Herbaceous members occur in this family, which is not indigenous. 
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Order III. GLUMIFLOR/E. 

(Grasses and Sedges.) 

Herbs with grass-like leaves or, if woody, then with long slender 
mostly hollow “culms” which complete their height growth in one year. 
Flowers much reduced, each standing in the axil of one of a number 
of imbricating bracts (glumes) on the slender axis of a “spikelet,” 1 — 2 
sexual. Perianth reduced to scales or bristles or 0. Stamens in the 
normal 2 whorls of three (some Bamboos) or usually 3 or 2 only , 
Ovary of 3 — 1 united carpels, 1 -celled, \-ovuled. Fruit usually a nut, 
the seed fused with the pericarp, rarely free, albumen copious. 

A highly evolved group probably derived from low down on the 
Monocotyledonous stock, and flowers much reduced. 

Families: 138. Cyperaceae ; 139. Graminex. 

138. The Sedge Family. 

Grass-like herbs. Stems usually 3-angled or the leaves tristichous 
with closed, rarely open sheaths. Ligule obscure or 0. Flowers 1 — 2- 
sexual in the axils of the glumes without a palea (bracteole). Perianth 
of 6 scales or bristles or a number of hairs or 0. Stamens 3—1, anthers 
basifixed . Ovary 2 — 3-carpellary, stigmas not feathery. Embryo basal 
median Cyperacex (p. 930). 

Exceptions : — 

In the Carices the ovary is enclosed in a utricle through the top of which the 
stigmas project. From comparison with an allied genus (Elyria) it appears that 
the female flower is the remnant of a secondary spkt. in the axil of the bract ; 
this secondary spikelet bears a convolute bract (utricle) in the axil of which is 
the naked female flower. The rest of the secondary shoot is abortive in Carex. 

139. The Grass Family. 

Herbs or woody (Bamboos). Stems if angled 2-edged, and leaves 
distichous with usually open sheaths and generally distinct ligule. FIs. 
1 — 2-sexual, in the axils of the glumes and also subtended by a palea 
opposed to the glume, rarely palea 0. Perianth of 2, rarely 3, minute 
scales or “lodicules” or sometimes 0. Stamens 6 — 1, anthers versatile . 
Ovary probably of 1 carpel but with usually 2 feathery stigmas. Embryo 
basal lateral Graminex (p. 981). 


Order IV. ENANTIOBLASTEffi. 

(Probably derived low down from the Liliiflorous stock.) 

Herbs agreeing in the ovule being straight instead of anatropous as 
in most Monocotyledons, the embryo lying at the opposite end (or 
side, where the funicle is lateral) to the hilum. Frequently swamp 
plants with radical or alternate leaves with sheathing base and rarely 
distinct petiole . Flowers hypogynous, of typical monocotyledonous type 
of 5 3-merous whorls in a well-developed 2-sexual flower, or calyx and 
corolla sub-similar and very small and especially where flowers are in 
capitate inflorescences, calyx or corolla reducedf to 2 members or to 
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hairs, or corolla 0. Inflorescence cymose in spathes, or often capitate 
without spathe, rarely panicled. Seeds sometimes laterally attached. 
Albumen copious flowery . Embryo minute. 

Families: 140. Commelinacex ; 141. Xyridacex ; 142. Eriocaulacex. 

Exceptions : — 

The Flagellariacese are included here by most German authors and in the body 
of the Flora. But they show very many exceptions. Especially the ovules are 
anatropous with the radicle close to the hilum and the flowers remind one of the 
Juncacex , with which they are here placed. They, however, resemble the 
Enantioblasteae in the laterally attached seeds and floury albumen. 

140. The Commelina Family. 

Herbs with usually more or less lanceolate or ovate parallel-nerved 
leaves with a sheath. Flowers often cymose with the cymes enclosed 
in conduplicate spathes, but sometimes spathes absent and flowers 
panicled, heterochlamydeous and often irregular . Calyx 3-merous. 
Corolla larger , often blue, 3-merous, but 2 petals often larger or longer 
clawed than the third. Stamens normally 6 in two 3-merous whorls 
inserted at base of corolla, but often 2 or more reduced to staminodes, 
filaments often bearded. Ovary superior 3-celled or one cell abortive. 
Ovules 1 or more in each cell, axile, laterally attached. 

Commelinacex (p. 1122). 

141. The Xyris Family. 

Tufted herbs with radical linear or subulate and rush-like leaves and 
naked scapes sheathed at the base with a terminal 2- sexual head or 
spike of small sessile yellow flowers in the axils of imbricating bracts. 
FIs. heterochlamydeous somewhat irregular. Calyx with one sepal larger 
and caducous. Petals 3, clawed, marcescent. Stamens 3 fertile and 3 
reduced or 0. Ovary 1- or incompletely 3-celled. Ovules many. 

Xyridacex (p. 1120). 

142. The Pipe-wort Family. 

Marsh or aquatic herbs with narrow, grass-like or rush-like leaves, 
radical (except when submerged) and very minute flowers in mvolucrate 
heads on naked scapes, usually monoecious. Perianth in two whorls 
sub-homoiochla?nydeous, scarious. Sepals 2 — 3, free or connate, petals 
2 — 3 or of hairs or 0, often on top of a stipes or slender corolla- tube. 
Stamens 6 or fewer. Ovary 3- rarely 2-cell ed, srigmas 3 — 2. Ovules 
solitary in the cells, pendulous. Capsule 3-lobed. Embryo outside the 
albumen Eriocaulacex (p. 1114). 


Order V. CALYCIN/E. 

Herbs or suffruticose (Flagellaria) and sometimes scandent with 
narrow tubular or septate or flat simple leaves. Flowers regular homoio- 
chlamydeous with the perianth mostly dry or scarious or occasionally 
green, rarely the inner whorl somewhat corolline in texture, in cymose 
clusters or panicles, 1 — 2-sexual. Tepals inferior in 2 3-merous whorls. 
Stamens 6 hypogynous with basifixed anthers. Ovary superior 3- rarely 
l-celled, witn styles or stigmas 3. Ovules I — many axile in each cell, 
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or parietal on 3 placentae in the 1 -celled ovary, anatropous. Fruit 
drupaceous with 1 — 3 pyrenes or loculicidally 3-valved. Seeds erect 
{ [Juncacex ) or laterally attached (Flagellariacex). Albumen copious, 
embryo next the hilum. 

Families: 143. Flagellariacex ; 144. Juncacex. 

143. The Flagellaria Family. 

Stem leafy erect or scandent and sub-woody, climbing by the cirrhose 
leaf-tips . Leaves lanceolar, sheathing. Flowers in terminal panicles 
homoiochlamydeous, subscarious white or brown, regular, or tepals 
somewhat unequal. Ovary 3-celled. Ovules 1 in each cell, axile. Fruit 
fleshy or drupaceous. Seeds laterally attached. Embryo lenticular or 
sub-spherical. Albumen copious floury Flagellariacex (p. 1121). 

144. The Rush Family. 

Erect herbs with tufted stems and leaves on a perennial stock, rarely 
annual. Leaves mostly terete , slightly flattened or concave above. 
Flowers green or brown and sub-scarious or coriaceous, cymose, regular. 
Ovary 1 — 3-celled. Ovules many axile in the 3-celled ovary, rarely 3 
only and basal in the 1 -celled ovary, anatropous. Fruit capsular, 3- 
valved. Seeds not laterally attached, mostly elliptic with the testa 
often produced both ends ...Juncacex (p. 1131). 

Order VI. LILIIFLOR/E. 

Probably derived from low down on the monocotyledonous 

stock, but leading to the most highly evolved orders.) 

Mostly herbs, stock very often bulbous, occasionally shrubs with 
a crown of sword-shaped leaves. Flowers regular or somewhat zygo- 
morphic, but nearly always with 5 alternating 3-merous floral whorls 
(the inner whorl of stamens is suppressed in the Iridacex and some 
Burmanniacex). Perianth with both whorls usually petaloul, tepals 
free or connate. Ovary inferior or superior or half-inferior 3-celled 
with 2 rozvs of anatropous ovules axile in each cell. Albumen always 
present and usually fleshy or cartilaginous. 

Exceptions : — 

Flowers very small and usually dioecious in Dioscoreacex. 

Flowers hetcrochlamydeous in Bromeliacex, irregular in Pontederiacex , 2- or 
4-merous in Roxburghiacex and few Liliacex . 

Ovules l — 2 erect or ascending in each cell o\ pendulous in some Hxmadoracex, 
Roxburghiaceac, Dioscoreaceae , and a few genera of other families, q.v . 

Albumen mealy in Pontederiaceae and few Bromeliaceae, on which account they 
are sometimes included in Enantioblastex. 

Placentae 3 parietal in some Pontederiaceae and Taccaceae. Seeds minute with 
rudimentary embryo and albumen of few cells only in Burmanniacex. 

Families : — 

a, (Coronariex), ovary superior, free rarely shortly adnate at base: — 

145. Liliacex ; 146. Roxburghiacex ; 147. Pontederiacex. 
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b. (Epigynx), ovary inferior or half inferior: — 

148. Hxmadoracex ; 149. A maryllidacex ; 150. T accacex ; 15L 
Bromeliacex (ovary sometimes superior) ; 152. Dioscoreacex ; 
153. Burmanniacex ; 154. Iridacex. 

145. The Lily Family. 

Herbs, rarely shrubs or trees with a secondary growth in thickness. 
Leaves various, rarely reduced to scales, usually parallel-nerved. 
Flowers mostly 2 -sexual, regular, rarely umbelled. Perianth inferior, 
petaloid, tepals free or connate at base into a tube, in 2 3-merous 
whorls. Stamens 6 hypogynous or on perianth . Ovary free 3 -celled 
with axile placentation. Ovules in each cell 2 — many, anatropous. 
Fruit baccate or capsular. Seeds with copious albumen. Embryo* 
straight or curved with radicle usually near the hilum. 

Liliacex (p. 1133). 


Exceptions : — 

Ovules 1 — 2 in each cell, pendulous, straight in Smilax. 

Ovules 1 erect in each cell or ascending from the lower angle in Dracaena and 
Sanseviera. 

Flowers slightly irregular in Gloriosa. 

146. The Roxburghia Family. 

Herbs, twining in our species, with alt . opp. or whorled leaves . Flowers 
axillary or racemose, regular, 2 — 4 -merous. Perianth half inf e nor, 
tepals in 2 2-merous whorls. Stamens 4 sub-liypogynous. 0\ary 
free or half inferior 1-celled. Ovules 2 or more erect, anatropous. 
Capsule compressed, 2 -seeded Roxburghiacex (p. 1149). 

147. The Water Hyacinth Family. 

Aquatic herbs with erect or floating leaves. Flowers spiked or 
racemed, irregular. Perianth unequally 6-partite. Stamens 1 — 6, one 
usually longer than the others. Ovary free 3-celled, or 1-celled with 
3 parietal placentx . Ovules 1 or more on each placenta. Fruit a 
loculicidal capsule. Seeds with horny or floury albumen. 

Pontederiacex (p. 1150). 

148. A small family separable from the Liliacex by the frequently 

zygomorphic flowers , the outer whorl of stamens sometimes absent , the 
three present standing opposite the inner tepals, sometimes stamens 
connate in a ring closing the mouth of the perianth, filaments very short. 
Ovary often inferior or half-inferior, 3-celled and containing in each 
cell few semi-anatropous ovules or (in Peliosanthes ) with 1 — 2 ascending 
ovules. Stigma capitate. Fruit capsular or (Peliosanthes) seeds burst- 
ing through the thin pericarp while ripening. Embryo small in the 
fleshy albumen Hxmodoracex (p. 1149). 

The genera with 1 — 2 sub-erect ovules and 6 stamens (including Peliosanthes ) 
are sometimes included in the Liliacese . Thus limited there are no Indian species, 
Sanseviera sometimes included in this family being transferred to Liliacese. 
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149. The Amaryllis and Agave Family. 

Herbs often bulbous, or shrubs with a stout caudex and a crown of 
large ensiform leaves. Leaves nearly always narrow , rarely ovate, 
parallel-nerved. Flowers as in Liliacex but more often umbelled with 
the umbel (sometimes reduced to a single flower) supported by one or 
more spathes, more often somewhat zygomorphic with declinate 
stamens, but especially differing in the inferior ovary. Frequently a 
corona present between or at the back of the stamens. Embryo small 
straight excentric, enclosed in albumen Amarylhdaceae (p. 1151). 

Exceptions : — 

Leaves plicate in Curculigo and flowers sometimes 1 -sexual. 

150. A small family with the leaves , from a tuber, deeply partite, 

lobed or pinnatifid. FIs. umbellate and supported by a common 
spathaccous involucre. Perianth with a short broad tube , lobes 6. 
Stamens 6 cucullate with the anthers inside the cowl. Ovary 1- celled 
with 3 parietal placentae. Ovules many, anatropous or almost amphi- 
tropous Taccacese (p. 1163). 

151. The Pine-apple Family. 

An American family mostly with clustered radical or sub-radical 
leaves spirally arranged and sheathing with an amplexicaul base. 
Inflorescence commonly from the centre of the leaf-rosette, spiciform 
capitate or panicled, and frequently with brilliantly coloured bracts , 
sometimes with a crown of leaves or bracts terminating the axis. 
Sepals 3 free or connate. Petals 3 free or united into a tube below. 
Stamens 6. Ovary inferior, half-inferior or superior, 3-celled. Ovules 
usually very many , anatropous. Fruit baccate, sometimes (as in the 
pine-apple) fruits combined into a syncarp . 

Bromeliaceae (p. 1164). 

152. The Yam Family. 

Twiners from a tuberous rootstock or from a hard rhizome which 
frequently bears succulent tubers at the ends of long fleshy fibres. 
Leaves opposite or alternate, simple or digitately 3 — 5-foliolate, palmi- 
nerved and with scalariform or reticulate venation between the principal 
nerves. FIs. small, regular , dioecious. Tepals in two 3-merous whorls. 
Male with 3 or 6 stamens or 3 st. and 3 staminodes. Ovary inferior, 
3-celled and 3-quetrous with 2 ovules in each cell. Frt. capsular, 3-winged 
(in our species). Seeds flat Dioscoreacese (p. 1165)* 

153. Herbs with linear radical leaves or leaves reduced to scales. 

Flowers regular, 2-sexual, spicate or racemcd or solitary or on the 
branches of cymes. Perianth adnate to the ovary (hypanthmm coloured) 
and produced above it into a persistent 6- rarely 3-lobed gamophyllous 
often angled tube with valvate lobes. Anthers 6 or 3, sessile on the 
perianth. Ovary inferior 3- or 1 -celled. Ovules many small anatro- 
pous. Fruit capsular. Seeds minute. Albumen few-celled only . 
Embryo very minute Burmanniacese (p. 1175)- 
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154. The Iris Family. 

Herbs with usually tuberous rootstock and narrow often equitant 
leaves. Flowers 2-sexual, regular or somewhat zygomorphic. Perianth 
with two 3-merous whorls more or less connate at the base, tepals 
imbricating. Stamens 3, adnate to the outer whorl or epigynous , free 
or connate. Ovary 3 -celled inferior. Style branches rarely simple, often 
petaloid. Ovules many 2-seriate axile. Fruit capsular. Seeds many. 

Iridacex (p. 1175). 


Order VII. SCITAMINE/E. 

Perennial, usually large, rhizomatous herbs , sometimes arboreous in 
form, very rarely stem woody. Leaves well developed with sheath 
petiole and blade and closely nerved. Flowers mostly very irregular, 
2-sexual, usually spicate, heterochlamydeous. Calyx superior spathaceous 
or tubular or sepals imbricate. Corolla tubular below with 3 free or 
connate petals. Andrcecium mostly very irregular with only one perfect 
anther or one cell of an anther, the remainder of staminodcs, two or 
more of which are usually petaloid , rarely (Mu sac ex) with 5 perfect 
stamens and one staminode. Ovary inferior 3-celled with axile placenta- 
tion, rarely with 3 parietal placentae. Style slender ; 2 very short 
stylodes usually present. Ovules many anatropous. Albumen floury. 
Embryo small. 

Families: 155. Musacex ; 156. Zingiberacex ; 157. Cannae ex ; 158. 
Marantacex . 

Exceptions: — 

Flowers in Musa sometimes 1 -sexual. 

Ovules 1 only in each cell in Marantacex. 

155. The Banana Family. 

Large or gigantic herbs rarely woody ( Ravenala ) but often arboreous 
in form, the large stem usually composed of convolute leaf-sheaths, 
through the centre of which the inflorescence is thrust up until it 
emerges from the top as a stout spike covered with coloured bracts or 

S cathes. Lowest spathes sometimes empty, next with 1- or 2-sexual 
owers and terminal often remaining unopened. Flowers often 
zygomorphic with perianth in two whorls colourless or coloured , 
segments free or connate, sometimes unequal. Fertile stamens 5, very 
rarely 6, the posterior usually a staminode. Ovary 3-celled. Ovules 
1 — many in each cell Musacex (p. 1176). 

156. The Ginger Family. 

Perennial herbs, often very large, usually from a rhizome. Stem 
distinct or composed of convolute leaf-sheaths. Scape central or distinct 
from the leafy stem. Inflorescence spicate, capitate or paniclcd, 
rarely fls. solitary, often showy, irregular. Stamen only one perfect 
and anther 2 -celled. The stamen is the dorsal one of the typical inner 
whorl of which the two ventral are staminodes combined into a petaloid 
% Outer whorl of androecium absent or two members present as 
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teeth, lobes or petaloid staminodes . Ovary 3- rarely 1 -celled. Ovules 
many. Seeds often arilled Zingiberacex (p. 1178). 

157. The Indian-shot Family. 

As in Zingiberacex but andrcecium consisting of a single fertile 
anther-cell on the margin of a petaloid stamen. Opposed to the fertile 
stamen is a recurved petaloid staminode and in addition are 2 — 3 erect 
petaloid staminodes, all more or less adnate to the corolla tube. Style 
adnate at the base to the stamina! tube, broad and flattened upwards 
with small terminal and oblique stigma. Ovules several in each cell in 
2 series. Capsule 3-celled, papillose tubercled or cchinate. Seeds globose. 

Cannacex (p. 1198). 

158. The Arrowroot Family. 

Closely resembling the last two families. Petiole above the sheath 
geniculate or swollen. FIs. paired in the bracts. One stamen only 
fertile with a single perfect anther-cell, the other half of the stamen 
being petaloid. The other two staminodes of the inner staminal 
whorl are the (t cucullate staminode ” which is furnished on one side 
with a cucullate appendage, and u the labellum ” which is broader 
and often hardened. Of the outer whorl 1 or 2 staminodes are petaloid, 
or sometimes all 3 fail. Style stout curved, at first included in the 
cucullate staminode. Ovule 1 in each cell Marantacex (p. 1199). 

Order VIII. GYNANDR7E. 

Terrestrial or epiphytic perennial herbs, often with pseudobulbs 
or fleshy stems, the joints of which form a sympodium. Leaves 
mostly fleshy or coriaceous, sometimes plicate. Flowers irregidar, 
usually very zygomorphic. Perianth in two whorls, usually of similar 
texture. Calyx superior, 3-merous. Petals 3, one, the “Up,” dis- 
similar from the other two . Stamens and style combined into a column . 
Anther usually one only , rarely (Cypripediex) two, sessile or sub-sessile 
on the column, opposed to the lip. Pollen cohering in each anther-cell 
into 1, 2 or 4 masses (pollinia) which are waxy or granular. Ovary 
inferior, 1- rarely 3-celled. Stigma one or two viscid areas on the 
top or front or on lateral processes of the column. Seeds most minute 
and numerous. Embryo not differentiated. 

159. The Orchid Family Orchidacex (p. 1201) 



ABBREVIATIONS AND SIGNS. 


The abbreviated names of botanists are not included. A fairly 
complete list of these will be found in Watt’s Dictionary of Economic 
Products I, xxvii, available in all Indian official libraries. 

Synonymy has not usually been given except where the name differs 
from that used in — 

(a) The Flora of British India (F. B. /.). 

( b ) Brandis’s Forest Flora (, Br . For. F/.). 

(c) Brandis’s Indian Trees (Ind. Trees). 

(d) Prain’s Bengal Plants (Beng. PL). 1 

(e) The Forest Flora of Chota Nagpur (FI. Ch. Nag. or F. C. 2V.). 

The name given by Roxburgh in his Flora Indica (FL Ind. or Roxb.) 
has sometimes been added. 

Reference has often been made to the Rev. A. Campbell’s Descrip- 
tive Catalogue of the Economic Products of Chutia Nagpur (Desc. 
Cat.) and to his herbarium (Camp. Herb\ and sometimes to Wood’s 
Plants of Chutia Nagpur (Wood) and Thomas Anderson’s paper on 
“The Flora of Behar and the Mountain Parasnath” (Anderson), pub- 
lished in the Joum . Asiatic Society of Bengal , 1863. H. B. C. or Hort. 
Bot . Cal. is the Herbarium at Sibpur, Calcutta. C. & N. refers to the 
systematic list of the plants of Barkuda Island in the Chilka Lake by 
Dr. H. G. Carter and Mr. V. Narayanswami of the Botanical Survey 
of India published in the Memoirs of the Asiatic Society of Bengal, 
1922, Other botanical works and herbaria quoted in the text have 
been referred to in full or the abbreviations are sufficiently obvious. 

Of works not exactly botanical reference has often been made to 
Indian Plants and Drugs (I. P. & D.) by Nadkarni, and to The Materia 
Medica of the Hindus (Mat. Med .) by U. C. Dutt, or the names of 
these authors have been cited. 

The following indicate the languages to which a vernacular name 
is supposed to belong: 

Beng. = Bengali, H.=Hindi, K.=Kol, i.e. including both Mundari 
(M. or Mund .) and Ho (where these are not given separately), Kharw.= 
Kharwari, S.=Santali, Sans. = Sanskrit, Or.=Oriah, Ur.=Uran, Th.= 
Tharu. 

DESCRIPTIVE ABBREVIATIONS AND ABBREVIATED PLACE NAMES. 


alb. 

albumen, endospej 

alt 

alternate. 

B. & O. 

Bihar and Orissa. 

C.P. . 

Central Provinces. 

c.$. 

cold season. 

cold. 

coloured. 

cor. 

. * . * . corolla. 



ABBREVIATIONS AND SIGNS. 


159 


C.T. . 
cult, 
ell. 
exc. 

f. . . 

fern. 

fl. or fls. 
fr. or frt. . 
ft. 

|1. or gls. . 

hyp. . . 

inc. 

inf. or inflor. 
L. or 1. . 

lane, 
lilts. . 

m.s. 

m. fls. . 

N.T. . 

ODD. . . 

oblanc. 

Par. 

ped. 

ped. spkt. . 

per. 

pet. 

peti. 

r.s. 

sec. n. . 


sep. 

S.P. 

spkt. 

S.T. 

st. 

syn. 

tep. 

var. 

vern. 


Central Tract. 

cultivated. 

elliptic. 

excepting or excluding. 

fide. 

female. 

flowers. 

fruits. 

feet. 

glumes. 

hot season. 

hypanthium. 

including. 

inflorescence. 

leaves. 

lanceolate. 

leaflets. 

moderate or medium sized, 
male flowers. 

Northern Tract. 

opposite. 

obJanceolate. 

Para snath. 

peduncle or pedicel. 

pcdicclled spikelet. 

perianth. 

petals. 

petiole. 

rainy season. 

secondary nerves: when followed by a 
number of this number refers to the 
number of secondary nerves each 
side of the midrib ; the words 'each 
side’ are usually omitted, 
sepals. 

Santal Parganas. 
spikelet. 

Southern Tract. 

stamens. 

synonym. 

tepals. 

variety. 

vernacular. 


SIGNS. 

1 added after a locality, but without the name of collector or of her- 
barium, signifies that the author has himself seen the plant in the 
locality named (or in the case of Kalahandi, obtained a specimen 
through a collector sent to that State by himself). 
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! The same sign following the name of a person in italics signifies that 
the author has seen a specimen of the species concerned collected 
by, or in the herbarium of, the person named. 

Italics. The name of a locality followed by the name of a person in 
italics but without the sign ! signifies that the locality is given on 
the authority of the person named, but that the author has either 
not seen it or is uncertain of the identification. 

' and Feet and inches respectively. 

oc . numerous or indefinite. 

+ . The plus sign when used for parts of a flower, e.g. petals 3 + 3, 
indicates separate whorls. In the example, two whorls of 3 petals 
in each whorl. 

Type. Page and family numbers in the Introduction in deep type 
refer to the numbers in the body of the work. 



GLOSSARY OF BOTANICAL TERMS USED IN THE 

FLORA. 

Abruptly acuminate, passing suddenly into a tapering point at the 
apex. 

Accrescent, continuing to grow. 

Aciikne, a dry 1 -seeded carpel of an apocarpous fruit, e.g. the pips 
of a strawberry. 

Aciilamydeous, without covering. A term applied to a flower devoid 
of any perianth. 

Acicular, needle-like, long, slender and rigid. 

Acropetal, with the youngest organs nearest to the apex. 

Acroscopic side, that side of a lateral organ towards the apex of the 
parent axis. Cp. Basiscopic. 

Aculeate, prickly, usually applied to somewhat curved prickles like 
those of a rose, and which are not morphologically branches. 

Acuminate, ending in a tapering apex. 

Acyclic, not arranged in whorls. A term applied to the parts of a 
flower when these are arranged spirally on the axis. 

-ADELPiious, combined in groups ; e.g. monadelphous, combined in 
one group. 

Adherent, when the members of a flower become united in the 
course of growth to the members in a different whorl and of a different 
character, e.g. when the stamens become united to the corolla. Cp. 
Coherent. 

Adhesion, the state of being adherent. 

Adnate, see Adherent. 

Adnate anthers, see Anthers. 

Adventitious, not arising in the regular order from the growing 
apices, but subsequently and irregularly, 

^Estivation, the arrangement of the parts of the floral envelopes 
in bud. 

Albumen, a general name for the nutritive tissue stored up in a seed 
outside the embryo, whether endosperm or perisperm. 

Albuminous, containing albumen. 

Alternate, the relative position of lateral members on an axis when 
neither opposite nor whorled. 

Amphitropous, said of an ovule which is curved round so that one 
end approximates to the other. 

Anatropous. An anatropous ovule is an ovule inverted on the 
funicle or stalk in such a way that though the nucellus remains straight 
the micropylc is directed towards the point of origin of the funicle 
which is actherent to the side of the ovule. Vide also Ovule. 

Andrcecium, a collective word for all the stamens (and staminodes) 
in a flower. 

b.o. v. i — 11 
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Annulus, a row or group of specially thickened cells on the sporangia 
of many ferns, usually arranged in a ring interrupted at one point 
and by its elastic straightening rupturing the sporangium. 

Anterior, the side remote from the parent axis. The antithesis to 
Posterior. Unless twisting of the pedicel has taken place the anterior 
sepal or sepals of a flower in an inflorescence will be the lower sepal 
or sepals, the upper one or ones will be called posterior and the side 
ones lateral. 

Anther, that part of the stamen which contains the pollen. In 
Angiosperms it usually consists of 4 cells, loculi or pollen-sacs 
(microsporangia), one pair on each side of the anther constituting the 
“anther-lobes.” The cells or loculi often coalesce so that only 2 or 
even one cell is present in the ripe anther. When the loculi lie their 
whole length on the relatively broad connective, which then appears 
as a continuation of the filament, the anther is called adnate. When 
the filament appears to end at the base of the anther, the latter is 
called innate. If the anther swings freely on the top of the filament, 
it is called versatile. 

Antiieridium, the organ in Cryptogams which produces the 
spermatozoids or male gametes. 

Apetalous, without petals or corolla. 

Apocarpous, see Ovary. 

Arciiegonium, the organ which contains the ovum or oospherc. It 
typically consists of a narrow upper portion or neck leading to a basal 
dilated portion containing the oosphere. The spermatozoids reach the 
oosphere through a central canal in the neck and after fertilization the 
oosphere develops as the oospore. 

Archesporium, the cell or group of cells which give rise to the spores. 

Areola, a space marked off from the rest or from the adjacent areolae 
by some line, nerve or coloration. 

Aril, an envelope which grows up from the base of the seed and 
more or less Completely covers it. It is usually fleshy, e.g. the flesh 
on the Litchi seed, the red covering on the Kujri (Celastrus panicu - 
latus ) seed. 

Aristate, awned, or “when the point is fine like a hair,” Bth . See 
Awn. 

Ascending, becoming erect from a prostrate or sub-prostrate base. 

Asexual generation, the spore producing generation, such as the 
fern, in contra-distinction to the fern prothaTlium. Syn. sporophyte. 

Asperous, rough with small papillae. 

Atrophy, the partial or complete suppression of a member. 

Auricle, an ear-like appendage. 

Awn, a rigid very fine or almost hair-like terminal appendage, e.g. 
the appendage on the ears of barley or the terminal twisted appendages 
of the Spear-grass. 

Axil, the upper angle formed by an axis and a lateral member, 
such as the angle formed by a leaf-stalk with the stem from which 
it springs. 

Axile, situated round an axis. Axile ovules are those situated on 
the column passing vertically through the centre of an ovary, which 
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column may be either a free axis, or formed by the meeting of the 
internal walls of the ovary. 

Axillary, situated in an axil. 

Axis. Any member which bears lateral subsidiary members may 
be called the axis of such subsidiary members. 

Baccate, berry-like. 

Balsam, a resin dissolved in an ethereal oil. 

Barren, see Fertile. 

Bark, all the tissues alive or dead situated outside the cambium 
ring. 

Basal-nerved, with several equally, or sub-equally, strong main or 
primary nerves starting from the base. Syn. palminervcd, c.p. Penni- 
nerved. See also Nervation. 

Basifixed, fixed to the stalk at the base. Cp . Peltate, Dorsi-fixcd, 
etc. 

Basiscopic side, the side of a lateral organ towards the base of the 
parent axis. Cp. Acroscopic. 

Bast, a system of tissues distinct from the xylem or wood, and in 
Dicotyledons nearly always lying outside it, ana separated from it by 
the cambium. The tissues of most economic importance in the bast 
are the fibres which yield such materials as jute, hemp, and other 
textiles. 

Beaked, provided with a firm excurrent solid or narrowly tubular 
prolongation which is often sharply marked off from the body of the 
organ. (The term is not applied to leaves.) 

Berry, typically a fleshy indehiscent fruit with many seeds. Some- 
times, however, the seeds are few. The covering or pericarp consists 
of a thin skin or epicarp, a fleshy portion or mesocarp t and sometimes 
a firmer hard inner portion or enaocarp . Where, however, the endo- 
carp becomes stony or hard the fruit becomes a drupe . Examples of 
a berry are the Jamun (Eugenia), Mehrli (Flacourtia), Brinjal (Solanum). 
The term is sometimes extended to include fruits which are not typical 
berries but which resemble a berry in most characters. 

Bifid, 2-fid, divided into 2 parts about half-way down. 

Binate, 2-nate, 2 arising together from the same point. 

Bi-pinnate, pinnate with the pinnae, or some of them, again pinnate. 

Bi-pinnatifid, pinnatifid with the segments again pinnatifid. 

Bi-sexuai,, 2-sexual, containing both fertile stamens and carpels with 
ovules. 

Blade, the expanded part of a leaf, bract, etc., as distinct from the 
stalk. 

Bostryx or Bostrychoid Cyme, see Helicoid cyme. 

Bract, a reduced leaf. Bracts are usual on an inflorescence and often 
bear a flower in their axils. 

Bracteole, small bracts occurring on the axis of a next higher order 
than that on which the bract is situated. If bracts and bracteoles appear 
to arise from the same axis, the bracteoles will usually be in a 
different position ; thus in Dicotyledons if the bract is ventral the two* 
bracteoles if present are usually lateral. 

Buccina, a trumpet, horn. Hence bucciniform. 
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Bullate, raised between the nerves. 

Caducous, quickly falling off. 

Calycine, resembling a calyx in texture rather than petals. 

Calyculus, (1) a calyx-like assemblage of minute leaves subsidiary 
to the true calyx and outside of it, or (2) a calyx-like organ, e.g. in 
some Loranthacese of which the morphology is doubtful, and may be 
a part of the torus. 

Calyptrate, falling off as a cap without expanding, e.g. the corolla 
of many vines. Caplike. 

Calyx, the outer floral envelopes where there are two and differen- 
tiated into calyx and corolla. The term is also used where the inner 
floral envelope or corolla is considered as suppressed. See Flower, 
Perianth. 

.Calyx-tube, the tube or cup formed by the cohesion of the leaves 
of the calyx. Also loosely applied to an annular zone of the torus, 
which grows up and bears the calyx or sepals and frequently other 
members, such as petals, etc., on its edge. See Hypanthium. Where, 
e.g, in many Combretacex , etc., the hypanthium in an cpigynous 
flower is produced into a tube beyond the ovary, this tubular portion 
alone is here referred to as a calyx-tube, the term hypanthium being 
exclusively used for the lower portion. 

Campylotropous, see Ovule. 

Canescent, see Hoary. 

Capitate, (1) clustered together into a head or ball. (2) Knob-like. 

Capitellate, in the form of a very small knob. 

Capitulum, a head of flowers. 

Capsule, a form of fruit which becomes dry when ripe and opens 
by two or more valves. 

Carpel, the modified leaves which bear the ovules. The carpels 
occupy the centre of the flower when present (e.g. in female or 
hermaphrodite flowers) and together form the ovary (q.u,). 

Carpophore, the axis of a ripe ovary from which the ripe carpels 
subsequently separate or are sometimes pendant. 

Caruncle, a peculiar growth at the apical or micropylar end of the 
seed. 

Catkin, a peculiar form of inflorescence consisting of an elongated 
axis clothed with bracts in the axils of which are 1- rarely 2- sexual 
flowers usually without, rarely with very inconspicuous, perianth. The 
whole inflorescence is deciduous together. 

Caudate, furnished with a long slender tail-like tip. 

Chartaceous, paper-like in texture. 

-chotomous, divided several times into 2 (2-chotomous) or 3 (3- 
chotomous) forks. 

CmctNATE, (1) rolled up longitudinally with a growing tip inside. 
(2) Coiled. 

Cladode, a leaf-like branch of only one internode, e.g . the so-called 
“leaves” of Asparagus. 

Clavate, club-shaped. 

Claw, the narrow or stalk-like base found in some petals. 

Coccus, one of the lobes of a fruit, each of which is usually derived 
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from a single carpel of the ovary, and when ripe, becomes more or less 
detached from the other cocci. Cocci may be dehiscent or indehiscent. 

-coccous, adjective of the above used in composition, e.g. 5-c occous 
means composed of 5 cocci. 

Columella, a term applied to the persistent axis of a fruit from 
which the rest of the fruit falls away in some cases when ripe. 

Commissure, the plane of division between two carpels in Umbelli- 
ferous fruits. 

Complicate, folded together lengthwise upon itself. 

Compound, composed of two or more similar parts ; thus a compound 
leaf is composed of two or more separate leaflets, a compound inflore- 
scence of smaller inflorescences. 

Connate, united one to another. The term is used of similar parts 
only, such as sepal to sepal or petal to petal, etc., e.g. the petals of 
the Coiton plant ; but the union of dissimilar parts, as, e.g., petal to 
sepal, would be termed “adnate.” 

Connivent, weakly cohering. 

Contorted, a form of aestivation in which each member in a whorl 
has one margin overlapped by the preceding member, while the other 
margin overlaps the succeeding member. Sometimes called overlapping 
or twisted. The term “twisted” is here reserved for an actual twist 
which sometimes occurs in addition to overlapping. 

Convolute, rolled up from one or both margins. 

Cordate, shaped like the conventional heart (as on playing-cards), 
or with the base heart-shaped. 

Corolla, one of the envelopes of the flower and a collective name for 
the petals. The corolla if present is usually situated within the calyx, 
but rarely the calyx is absent. It may usually be distinguished from 
the calyx not only by its position but by its peculiar texture and colour, 
e.g. the red petals of a rose, hence corolline or petaloid. 

Corona, a ligular outgrowth from the corolla or petals on the inside 
which sometimes appears like a second corolla, or a ligular outgrowth 
from the back of the stamens which may be interrupted between the 
stamens or continuous into a tube, e.g. in Pancratium. 

Coriaceous, firm and dry, or very tough leathery. 

Crustaceous, firm and brittle, or very hard. 

Corymb, a form of inflorescence in which the several branches or 
flower-stalks arising at different levels reach more or less the same 
level at the top. 

Costa, Costule, see Nervation. 

Cotyledon, a leaf present on the embryonic plant while yet in the 
seed. The cotyledon (in Monocotyledons) or cotyledons (in Dicotyledons 
and Gymnosperms) in some species never expand but are absorbed 
by the germinating plant (hypogeal germination) ; in other species 
they appear above ground as the first green leaves of the plant (epigeal 
germination). 

Cryptogam, a plant which does not form flowers and seeds in the 
ordinary sense or those words, though the aggregate of small sporo- 
phylls in Lycopods, etc., may be termed a flower . 
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Cusp, a short hard point or tip; sometimes also used in the sense 
of a short pointed tip from an otherwise obtuse leaf. 

Cuspidate, (1) furnished with a cusp ; (2) sometimes used as a short 
expression for abruptly acuminate. Bentham says “some botanists 
make a slight difference between acuminate and cuspidate, the acumen 
being more distinct from the rest of the leaf in the latter case than in 
the former.” I think it better to use “cuspidate” only for a short 
sudden or hardened acumen. 

Cyclic, with the parts arranged in whorls, not spirally. 

Cyme, a system of branching in which the main axis ceases to grow 
or terminates in a flower ; the secondary or lateral axes from beneath 
the apex continue to grow beyond the parent axis and may be likewise 
superseded by branches or axes of a higher order. Cp . Raceme. 

Decandrous, 10-androus, with ten stamens. 

Deciduous, falling off. Cp. Caducous. 

Decunate, inclined to the lower side, and often ascending at the tip. 

Decompound, repeatedly branched. 

Decumbent, having the lower parts prostrate. 

Decurrent, prolonged downwards from the base. 

Decussate, in planes at right angles to one another. 

Definite, not varying in number, not numerous. 

Deflexed, bent downwards. 

Dehisce, to open by the separation of the walls or valves. 

Dehiscent, dehiscing when ripe. 

Dentate, with teeth projecting more or less perpendicularly from 
the margin. 

Denticulate, with little teeth, or points along the margin. 

Diadelphous, 2-adelphous, in two bundles. A term applied to 
stamens which are grouped into two lots ; one lot may, however, 
contain only one stamen. 

Dichasium, a cymose method of branching in which each axis ends 
in a flower (or other short unbranched axis) from beneath which a 
pair of opposite lateral branches arise. Syn. Dichasial cyme. 

Dicra.AMYDEOUs=heterochlamydeous, or with two whorls of tepals. 

Dichotomous, a method of branching in which each axis bifurcates 
at the tip. 

Dicoccous, 2-coccous, consisting of two cocci. 

Didymous, consisting of two equal or similar connected halves or 
lobes. In the case of anthers, the term is especially applied to those 
with two rounded lobes without separating connective. 

Didynamous, in two unequal pairs. 

Diffuse, loosely or widely spreading. 

Digitate, spreading like the fingers of the hand. In the case of 
digitate leaves, each leaflet is properly provided with a short stalk 
or petiole ; if this is absent the leaf is palmately-corapound or palmati- 
partite (q.v.). 

Dimerous, 2-merous, with parts in pairs. 

Dimidiate, half wanting or rudimentary, or appearing to be so. 

Dimorphic, occurring in two different forms. Syn. Dimorphous. 

Dioecious, where the sexes occur on different individuals, the male 
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flower on distinct plants from the female, as, e . g. 9 usually in the 
Papaya (Carica). 

Diplostemonous, with the stamens in two whorls, those of the outer 
whorl opposite to the sepals, those of the inner whorl alternate with 
them. 

Disc, a swelling or swellings, sometimes glandular, of the torus 
inside the calyx and under or outside the pistil. 

Disciform, disc-like in the popular sense of the word “disc.” Also 
in the Compositx, a flower head without ray flowers, cp . Radiate. 

Distichous, disposed alternately in two opposite rows, or “regularly 
arranged one above another in two opposite rows, one on each side 
of the stem.” 

Dissected or Divided, when the incisions between the segments just 
reach the midrib or petiole, but the parts or segments so divided off 
do not separate from the axis without tearing. Cp. -sect. 

Divaricate, spreading in opposite directions from a common base. 

Dorsal, situated at the back of ; in some senses the same as posterior. 
The dorsal part of a carpel is the part remote from the axis of the 
ovary or axis of the flower produced. Cp. Ventral. 

Dorsifixfd. fixed by the back of, in contrast to the state of being 
attached by the end or margin, etc. 

Drupaceous, more or less resembling a drupe. 

Drupe, a form of fruit consisting of a more or less succulent peri- 
carp which encloses a single 1 — many-celled stone, e.g. a plum. The 
stone in a drupe is the inner portion, or endocarp, of the iruit, and is 
to be distinguished from a hard seed testa. The stone may contain 
one or more seeds. 

Drupel, each of the small drupes which may be formed from an 
apocarpous ovary, or the drupe-like lobes of a deeply divided fruit 
derived from a lobed but syncarpous ovary. 

Ebracteate, without bracts. 

Echinate, with long spreading spines. 

Ecology, see (Ecology. 

Edapiiic, depending upon the nature and condition of the soil. 

Effuse, a term applied to an inflorescence with loose widely-spread- 
ing branches. 

Emarginate, having a deep dent at the apex. If the dent is broader 
and shallower it becomes refuse. 

Embryo, the new plant from the time of its inception in the fer- 
tilized ovule and until the germination of the seed. 

Endosperm, the tissue formed within the embryo-sac or macro- 
spore subsequent to fertilization (in the case of Angiosperms) and 
destined to feed the embryo. In Gymnosperms the prothallium 
(though a secondary endosperm may be also developed). Cp. Peri- 
sperm. 

Entire, with the margin or edges not toothed or cut but even and 
continuous. 

Epicalyx, a whorl of bracts just beneath the calyx and in some 
respects resembling it ; in other cases stipular appendages of the sepals 
which also resemble a secondary exterior calyx. 



168 


BOTANY OF BIHAR AND ORISSA . 


Epicarp, the outermost layer of the fruit. 

Epigeal, when the cotyledons are raised above the ground free from 
the seed in germination and become leaf-like. 

Epigynous, an epigynous flower is one in which the torus or re- 
ceptacle grows up at the circumference (which now becomes a hypan- 
thmm), carrying with it the calyx, corolla and stamens and completely 
enclosing the ovary. An epigynous calyx, stamens, etc., refers to this 
superior position with regard to the ovary or pistil. Cp . Per igy nous, 
Hypogynous. 

Epipetalous, situated on the corolla or petals. The position of 
epipetalous stamens may be either due to the growth of a common zone 
of the torus carrying with it both petals and stamens, or to the grow- 
ing up together of both corolla and stamens (i.e. adhesion of corolla 
and stamens). 

Epiphyte, a plant which grows upon another plant without, how- 
ever, drawing its nutriment from the living parts of such other plant. 
Cp. Parasite. 

Episepalous, (1) situated on the sepals. (2) Situated opposite to the 
sepals. 

Equitant, in vertical rows with the bases of the outer sheathing the 
bases of the inner leaves, c.g. in many of the Iris Family. 

Erecto-patent, between erect and spreading. 

Erose, appearing torn or frayed at the edges. 

Eusporangiate, where the sporangia proceed from a group of 
epidermal cells and the archcsporium is the hypodermal terminal cell 
of the axile row' of cells of the rudimentary sporangium. 

Evanescent, quickly disappearing. 

Kxalbuminous, without albumen. 

Excurrent, running out beyond the margin. 

Extra-axillary, situated away from the axil of the leaf to which 
it is nearest. 

Extrorse, applied to anthers which open towards the circum- 
ference of the flower and not towards the pistil. Opposed -to Intmrse. 

Falcate, somewhat curved. 

False septum or dissepiment, an inner w r all of an ovary which is 
not formed from the incurved edges of the carpels and is usually of 
late development. 

Fascicled, closely aggregated. 

Fastigiate, with the branches all upright. 

Female, a female flower is one which bears an ovary containing 
ovules capable of fertilization and becoming seed, and dose not hear 
stamens. A flower which only bears an imperfect or functionless 
ovary (pistillodc'l is not considered a female flower. A female plan ( is 
one which only bears female flowers. 

Fertile. A fertile flower is synonymous with a perfect female flower. 
A fertile stamen is one that develops functional pollen, in contra- 
distinction to a staminode. A fertile frond in a fern is one that hears 
sporangia. Opposed to barren. 

-fid, used in composition, divided about half-way down. Cp. -partite, 
-lobed, -sect. "If the leaves are cut into lobes , they are said to be 
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pinna tifid, palmatifid, pedatifid, etc,” Bentham’s British and Colonial 
Floras. 

Fu .ament, the stalk of an anther, i.e. the lower part of a stamen, 
which may, however, be absent, in which case the anther is sessile. 

Filiform, very slender, hair-like. 

Fimbriate, clothed with narrow or filiform appendages. 

Fi^bellatk, fan-shaped. 

Fleshy, thick and of somewhat firmer texture than succulent. 

Flower, a collection of sporophylls or spore-bearing leaves (stamens 
or pistil) together with the usually more or less modified portion of 
the axis (torus, receptacle) on which they are inserted, and together 
with the specialized leaves (perianth, calyx, corolla), if any, which 
surround or envelope these organs. 

A typical 2-sexual flower in Angiosperms consists of (a) two circles 
(whorls) of perianth leaves, the outer of which is green and herbaceous 
(calyx), the inner (corolla) white or coloured and of different texture 
(pcraloid), {/>) one or more whorls of male sporophylls (stamens), ( c ) one 
or more female sporophylls or carpels which bear the ovules. All or 
some of the above parts may be arranged spirally in some flowers, and 
any or all may he absent with the exception of a single stamen or a 
single carpel and the torus. 

-FOLior . ati:, in composition refers to the leaflets in a compound leaf, 
c.g. 3-foliolate means with 3 leaflets. 

Free, not united with other members. 

Frit, central pu\centation, where the ovules are situated on the 
axis of a unilocular ovary, which may be produced above the base of 
the ovary or not. 

Frond, a term usually applied to the leaf of a fern. 

Fructification, a fruit or aggregation of fruit, including such parts 
of the axis, bracts, etc*., which are accrescent in fruit. 

Fruit, the ovary (in the case of an apocarpous ovary all the carpels) 
and its contents after the fertilization of the ovules, including in the 
case of inferior ovaries the accrescent hvpanthium or investing part 
of the floral axis. c.g. apple. In Cryptogams, the collection of sporangia. 

(Note.- Some botanists term each carpel of an apocarpous fruit a 
fruit.) 

Fkuti scent, becoming shrubby. 

Frvticosk, shrubby. 

Fugacious, rapidly dving or falling off. 

Funicle, the stalk by which the ovule is attached to the placenta 
of the ovary. 

Furcate, forked. 

Camo-, in composition means united or in one piece, i. c. not divided 
to the base into separate members, e. g. gamophyllous, with the 
perianth leaves united at least below, etc. The term is used even 
where perhaps the lower or tubular portion is an annular zone of the 
floral axis of the same texture as the leaves, petals, etc., concerned. 

Geminate, in pairs. 

Gibbous, swollen on one side : humped. 

Clabrate, nearly glabrous. 
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Glabrous, without any hairs. 

Glabrescent, with deciduous hairs, becoming glabrous. 

Glaucous, of a blue-green colour. 

Glume, the bracts and bracteoles on the spikelets of the grasses and 
sedges. 

Gonophore, an internode of the floral axis between the corolla and 
stamens, and hence bearing both the stamens and the pistil. Cp. 
Gynophore. 

-gonal, -gonous, in composition signifies -angled, e. g. 3-gonous. When 
acutely angled I have usually used the term “-quetrous.” 

Gregarious, occurring associated in large quantities, e. g. the Sal 
tree. 

Gynceceum or Gynecium, the carpel, ovary or assemblage of carpels 
in a flower, together with their appendages (style, stigma). 

Gynandrous, with the stamens adnate to the pistil. 

Gynandrophore, same as gonophore. 

Gynobasic, arising from the base of the carpel or ovary. 

Gynophore, an internode of the floral axis between the stamens and 
the pistil, so that the pistil is considerably separated from the stamens. 
Cp . Gonophore. 

Hairy, clothed with somewhat long, not very dense hairs. Cp. 
pubescent , villous , etc. 

Haplochlamydeous, with only one whorl of perianth leaves. 

Haplostemonous, with only one whorl of stamens. 

Hastate, shaped like an arrow-head in which the barbs, basal lobes 
or auricles spread more or less at right angles to the rest of the blade. 

Helicoid (cyme), a form of sympodial cymose branching in which 
the newer axis always arises to the same side of the parent axis, so 
that the sympodium becomes more or less spiral, e.g. each half of a 
pedate leaf. Syn. Bostrychoid. 

Hemicyclic, with some of the floral members whorled or cyclic and 
others spiral, e. g . with the calyx and corolla in whorls and the stamens 
and carpels spirally arranged as in Clematidex. 

Hemiparasite, partially parasitic. Hemiparasites have green leaves 
and thus form starch, etc., for themselves. Holoparasites are completely 
parasitic. 

Hermaphrodite (flower), a flower in which both stamens and ovary 
are present and functional. 

Heterochlamydeous, with the perianth distinctly differentiated into 
a calyx and a corolla. 

Heterogamous, a term usually restricted to the flower-heads of the 
Composite and the spikelets of grasses where the flowers are of two 
kinds differing in sex in the same head or spikelet, i.e. some male, 
female, hermaph. or neuter flowers, or any two or three of these, are 
included in the same head. 

Heterosporous, bearing spores of different kinds. See Spore. 

Hilum, the scar on a seed indicating the point of separation from 
the funicle or stalk. 

Hirsute, with a thick covering of somewhat firm, moderately long 
and spreading hairs. Cp. Hairy, Pubescent, Villous, etc. 
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Hispid, with short scattered very stiff hairs or bristles ; sometimes 
the base of the hair only is stiff. A hispid surface feels harsh to the 
hand. 

Hoary or Canescent, when the hairs are so short as not to be dis- 
tinguished by the naked eye and yet give a general whitish or grey 
hue to the surface. 

Homogamous, a term usually restricted to the flower-heads of the 
Composite and the spikelets of grasses where the flowers are all similar 
to one another in sex in the same head or spikelet, i.e. either all male, 
all female, or all hermaph. 

Homoiociilamydeous, where the different whorls or members of the 
perianth or floral envelopes are all similar in texture, i.e. not distinctly 
differentiated into calyx and corolla. Cp. Haplochlamydeous, Hetero- 
chlamydeous. 

Homologous, of similar morphological significance. 

Hygrophyte, a plant requiring a constant supply of moisture all 
the year round. 

Hypanthium, a more or less tubular or flask-shaped zone of the 
floral axis which grows up above the level of the ovary and bears 
on its margin or at different levels the floral envelopes and andrcecium. 
It is sometimes constricted above the ovary and prolonged into a 
“beak” above it. It is either green or coloured, specially in fruit. The 
ovary may lie free within it or be closely invested by (adnate to) it, 
in which case it may be referred to as the ovary-wall. See also Calyx- 
tube. 

Hypogeal, germination in which the cotyledons remain in the seed. 

Hypogynous, situated on the torus at the same level as, or below 
the level of the base of the ovary. Cp. Perigynous, Epigynous. 

Imbricate, a mode of aestivation in which one member of the whorl 
is outside all the others (i.e. its margins are free) and one inside all 
the others (i.e. both margins are overlapped) ; the others usually overlap 
by one margin only. Also used for leaves, etc., where they overlap 
one another like the tiles of a house. 

Incised, deeply cut. 

Incurved, with the ends curved inwards or towards the axis. 

Indefinite, of varying number and usually numerous. 

Indehiscent, not opening by valves or pores. The liberation of the 
seeds of an indehiscent fruit takes place through the consumption of 
the fruit by animals, or through the rotting or irregular rupturing 
of the walls of the pericarp. 

Indumentum, the clothing of hairs, scales, etc. 

Induplicate, rolled inwards on both sides. 

Inferior, an inferior calyx, stamens, etc., implies insertion at a level 
below, or near, the base of the ovary ; an inferior ovary implies that the 
sepals, stamens, etc., are inserted on the torus at a level above or near 
the top of the ovary. Cp . Epigynous. 

Inflorescence, an axis or assemblage of axes especially devoted to 
the bearing of flowers and including the flowers and their bracts and 
bracteoles. 
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Infrutescence, an assemblage of fruits including in many cases the 
more or less modified axes which bear them. 

Infundibular, funnel-shaped, having the lower part tubular and 
gradually widening upwards, as in a chemical funnel. 

Innate, said of stamens in which there is a distinct transition from, 
or articulation between, the anther and the filament, in contradistinc- 
tion to one in which the connective appears merely as a cotin nation of 
the filament. Cp. Adnate. In some cases, however, e,g. Dunorpho- 
calyx, the whole anther may be innate but its cells adnate to a thick 
connective. 

Integument, one of the coats or envelopes of the nuccllus of the 
ovule. There may be one or two integuments which grow up from 
the base of the ovule completely investing the nucellus with the ex- 
ception of a minute channel at the tip termed the micro pyle , through 
which in most plants the pollen-tube finds its way to the embryo-sac. 

Internode, the space between two leaves or raetmorphosed leaves. 

Interpetiolar, said of stipules situated between the bases of oppo- 
site leaves, and w r hich are frequently more or less connate, so that each 
pair, made up of one from each leaf, may resemble single stipules. 

Intrapetiolar, said of stipules when each pair of a single leaf unite 
together within the axil of the leaf. 

Introrse, said of anthers which open towards the pistil. Cp . 
Extrorse. 

Involucre, an assemblage or whorl of bracts or leaves situated close 
beneath a flower or inflorescence. 

Irregular, unsymmetrical, z.e. not being capable of division into two 
similar halves or only by a single plane passing through the axis 
(zygomorphic). Sometimes also used for flowers in which some of the 
members in the same whorl differ from others. 

Isomerous, with the number of members in each whorl the same. 

Isosporous, see Spore. 

Isostemonous, with the stamens equal in number to the normal 
number of the sepals, petals or (in haplochlamydeous flowers) tepals. 

-jugate, in composition in pairs, e,g. multijugate — in many 

pairs. 

Keel, the anterior petal in the Papilionacese ; a ridge shaped like 
the keel of a boat as in the adjective “keeled”. 

Laciniate, irregularly cut into very narrow lobes. 

Lanceolate, shaped like a lance-head. A lanceolate leaf may or 
may not taper as much at the base as at the other end, but if it is 
much wider near the base the leaf will become ovate-lanceolate. It 
is usually at least three times as long as broad. 

Lateral, situated to the right and left of the median plane. See 
Anterior. 

Latex, milky juice. Laticiferous, possessing latex. 

Leaf, leaves in the broad morphological sense are lateral exogenous 
outgrowths of an axis originating below the growing apex in aero- 
petal succession from the undifferentiated tissue of the growing point, 
and differing in form from the axis which produces them. 

In its typical form a leaf consists of a flat expanded green blade, 
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or in a compound leaf several blades (< leaflets ), a stalk or petiole, and 
two lateral appendages at or near the base of the petiole (stipules). 
Any of these parts may be absent or the leaf variously metamorphosed 
into foliar tendrils, bracts, scales, petals, etc. 

The growth and life of a leaf is usually strictly limited, it never 
bears flowers, but it often bears sporangia (as in ferns, carpels, stamens). 
It often bears a bud or shoot in its axil except in the case of many 
metamorphosed leaves. In descriptions of shape, etc., the word leaf 
merely denotes the blade of the ordinary foliage leaves. 

Leaflet, one of the blades of a compound leaf (see above). A 
leaflet may usually be distinguished from a simple leaf from its posi- 
tion (one very frequently terminating the foliar axis), and from bearing 
no bud in its axil. 6 

Leguminous, resembling the peas and beans, especially in the nature 
of the fruit. 

Ij; nt i cel, cortical pores. Usually lens-shaped or elongate small dots 
or excrescences on the bark ; they are filled with loose tissue, the 
intercellular spaces of which serve as a passage for oxygen into the 
inner tissues. 

Lkpidote, covered with small flat scales. 

Lkptosporangiate. The sporangia are formed from a single epider- 
mal cell, and have a peculiarly shaped, usually tetrahedral arches- 
porium. 

Ligule, a membranous or pctaloid outgrowth from the surface of an 
organ. In grasses and many other monocotyledons the membranous 
appendage at the mouth of the sheath. 

Ligulate, strap-shaped. 

Limb, the expanded part of a corolla, petal, etc., in contra-distinc- 
tion to the tube or claw 7 . 

Linear, at least four or five times as long as broad. 

Lob ed, cut less than half-way down into (unless otherwise specified) 
more or less rounded segments. Lobcd or cleft, “so that the incisions 
do not reach the midrib or petiole/’ Benlham. Bentham evidently 
uses the word “lobes” and “-fid” in a more extended sense than is 
usually done. He says that bifid, trifid, multifid, mean two-lobed, 
three-lobed, etc, 

-locei.ijvte, used in composition to indicate the number of locelli or 
cells in an anther, especially before the fusion w r hich often takes place 
on dehiscence. 

-locuiar, used in composition to indicate the number, etc., of cells 
or compartments in an ovary or fruit, or in a ripe anther just before 
dehiscence. 

Locuucidal, a mode of dehiscence in which rupture takes place 
through the middle of the outer wall of each cell or loculus. Cp. 
septicidal. 

Loculus, a compartment of an ovary, anther, fruit, etc. 

Lodicule, small scales, usually much swollen at the time of flower- 
ing, occurring in the flowers of many grasses, and by some supposed 
to represent the inner whorl of a rudimentary perianth. They appear 
to have the function of forcing apart the glumes* 
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Lyrate, with a very large terminal lobe compared with the smaller 
and narrower lateral lobes in a pinnatifid leaf. 

Macrosporangium, a sporangium which contains one or more macro- 
spores. In the Gymnosperms and Angiosperms the macrosporangium 
is represented by the nucellus of the ovule. 

Macrospore, a relatively large asexually produced female spore, t.e. 
a spore producing a prothallium which bears archegonia but not 
antheridia, represented in the Angiosperms and Gymnosperms by the 
embryo-sac. 

Mall Flower, a flower which bears fertile stamens but not fertile 
carpels. An abortive pistil may be present in a male flower or not. 

Marcescent, remaining attached after flowering, usually in a 
withered or altered state. 

Marginate, with a margin of a different character from the rest of 
the member. 

Median, lying in the plane drawn through the centre of the member 
and the longitudinal centre of the axis bearing the member. 

Megaspore. Syn. Macrospore. 

Mericarp, one-half of a schizocarpous fruit, 

-merous, in composition, indicates the number of members in each 
whorl, e.g. 5-merous. 

Microsporangium, a sporangium which contains microspores. In 
the Gymnosperms and Angiosperms each loculus of an anther is a 
microsporangium. 

Microspore, relatively small asexually produced spores, which give 
rise to a prothallus bearing antheridia. In the Gymnosperms and 
Angiosperms the pollen-grains are the microsporcs. 

Micropyle, the canal through the integuments of an ovule at the 
apex of the nucellus. 

Mixed Forest, forest composed of a large number of different 
species rather than of one or two gregarious species. 

Monocarpic, dying after one flowering season, e.g. some Palms. If, 
after flowering, tne whole or part of a plant lives and produces flowers 
in another season it is caulocarpic. 

Monadelphous, more or less united into one bundle by the filaments. 

Monochlamydeous, a flower with only one kind of floral envelope 
not differentiated into calyx and corolla (although possibly in two 
whorls, as in some Lauracex). Syn. homoiochlamydeous. 

Moncecious, bearing both male and female flowers on the same 
individual, e.g. many Cucurbitacex. 

Mucronate, tipped with a very short hard, usually blunt point. If 
the point is longer or acute it becomes cuspidate or awned. 

Muricate, covered with scattered short firm thick or conical spines. 

Muticous, without appendages. 

-nate, used in composition, arising from the same point or whorled, 
e.g. binate in pairs, ternate in threes. 

Nervation, the arrangement of the fibro-vascular bundles in the 
leaves. The method of describing the nervation differs somewhat in 
the Flowering Plants and Ferns. 
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L Flowering Plants.— The nerves or ribs which spring directly from 
the petiole (or stem in sessile leaves) are termed primary nerves . The 
centre one, or if there is only one, is the mid-rib. If there are several 
primary nerves spreading from the base the leaf is palmtnerved or 
palmately nerved; 3-nervcd, 5-nerved, etc., refer to the number of 
primary nerves. If all the primary nerves are parallel or nearly so the 
leaf is parallel-nerved. The larger nerves which spring laterally from 
the primary nerves are the secondary nerves , and those that arise from 
these the tertiary nerves , which may, as well as the nervation of a 
higher order, be also called the nervules. If the nervules are very 
numerous and anastomose with one another the nervation is reticulate , 
but this expression is sometimes also used merely as the antithesis of 
parallel-nerved. 

II. Ferns. — The continuation of the stipes or stalk of the frond into 
the blade is called the rhachis or primary rachis in a compound or 
deeply divided frond, rhachis or mid-rib or costa in a less divided or 
simple frond. The branches from the primary rhachis in a bi-many- 
pinnate or deeply 2 — many-pinnatifid frond are the secondary rachides , 
and the branches from these again the tertiary rachides, according to 
the state of division of the frond. The mid-rib of a final lobe or 
segment is a costule. The nerves that spring from the costae of a 
simple frond or the costule of a segment are the veins , and those of 
a higher order the venules or veinlets. 

Node, the plane of insertion of a leaf on the axis. 

Nut, a hard dry, 1 -seeded indehiscent fruit. 

Nutlet, the dry 1 -seeded lobes of some fruits, each of which becomes 
detached like a separate fruit, e.g. in Labiatx and Boragex. See also 
Coccus. 

Ob-, in composition means inversely. Thus an ovate leaf has the 
wider part towards the base, an obovate leaf is inversely ovate and has 
the wider part towards the apex. 

Obdiplostemonous, diplostemonous in which the members of the 
outer whorl of stamens are opposite to the petals, and those of the 
inner whorl opposite to the sepals. 

Oblique, when referring to shape means with one half more largely 
developed than the other. 

Oblong, longer than broad and with the sides more or less parallel. 

Obsolete, not developed. 

Obtuse, blunt but scarcely rounded. 

Ocreate or Ochreate, said of stipules which are united into a tube 
round the stem. 

(Ecology, the science of the relations of an organism to its environ- 
ment. 

Oosphere, a naked nucleated mass of protoplasm, which after 
coalescence with the nucleus of the spermatozoid becomes the oospore 
and embryo of the succeeding generation. 

Oospore, see Oosphere. 

Opposite, on different sides of the axis with the bases on the same 
level. 

Orthotropous, an orthotropous ovule is straight with the micro- 
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pyle opposite to the chalaza of base from which arise the integuments. 
Cp. Anatropous. Vide also Ovule. 

Oval, broadly elliptical. 

Ovary, the part of a flower which contains the ovules, and con- 
sisting of one or more carpels which cohere by their edges to form 
one or more closed ceils or chambers, the cells of the ovary. An ovary 
is apocarpous if the carpels composing it are free from one another, 
in which case each carpel forms a separate chamber by the incurving 
and meeting of its edges (see Suture). An ovary is sy near pons it the 
carpels composing it are united to one another. A syncarpous ovary 
is 1 -celled where the component carpels only cohere by their edges 
or where the coherent edges are incurved without reaching the axis; 
it is 2- or more-celled where the coherent edges of the carpels are 
sufficiently incurved to meet one another in the axis of the ovary, so 
as to form walls, or septa . Septa sometimes arise also by vertical walls 
between the axis of the ovary and the mid-ribs of the carpels, or in 
a 2-carpellary ovary by a wall joining the sutures. These are some- 
times called false septa. 

Ovate, egg-shaped with the broader end towards the base scarcely 
twice as long as broad. 

Ovate-lanceolate, ovate -oblong, etc., between ovate and lanceolate,, 
between ovate and oblong, etc. 

Ovule, usually small or minute bodies attached to the carpdlary 
leaves (carpels) in most Gymnosperms, and usually to the carpcllary 
leaves, but sometimes on rhe base or on the free axis of the ovary in 
the Angiospcrms, always in the Angiosperms inside the closed ovary. 
The ovule consists of a central portion (macrosporangium, liucellus) 
and nearly always of one or two integuments which envelop the 
nuccllus by growing up from its base. It is attached by a stalk, 
funicle , to the placenta or is more rarely sessile. If the ovule and 
nuccllus are straight with the micropyle opposite to the base (chala/a) 
the ovule is orthotropous ; if it is inverted so that the iunicle is adnate 
to the side (forming the raphe) and the micropyle is directed tovvauls 
the placenta it is anatropous ; in this case the nuccllus remains straight 
between the chalaza and the micropyle, but if the whole ovule includ- 
ing the nucellus is itself curved the ovule is annpyhtropous . In this- 
case the embryo also becomes curved. On fertilization and consequent 
development of the embryo the ovule becomes the seed. 

Pale or palea (adj. paleaceous), a chaffy scale. Specifically the 
upper of the two bracts which subtend a flower in the Graminex. 
The palea of the Graminex is most frequently 2-ncrvcd and may 
possibly represent two connate tepals of the outer perianth whorl. 

Palmate, with the segments radiating like the spread fingers of the 
hand. A palmate leaf may have the segments cut to the base, m 
which case it becomes compound, but if the leaflets are petioluled it 
is called digitate . 

Palmatifid, palmate with the sinuses reaching about half-way down. 

Palmatipartitf., palmate with the sinuses reaching beyond the middle. 

Palmatisect, much cut in a palmate manner. 
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Palminerved, with the primary nerves radiating from the apex of 
the petiole. 

Panduriform, fiddle-shaped, with the base and end broader than 
above the base. 

Panicle, a repeatedly branched inflorescence. 

Papilionaceous, shaped somewhat like the flowers of a pea or bean. 

A tvpical papilionaceous flower has a corolla with a large posterior 
petal (standard), two lateral petals (ake, wings) and two anterior petals 
more or less combined into a keel. 

Papilla-:, small multicellular outgrowths from the epidermis. 

Pappus, the scaly, hairy or feathery modified calyx of the fruit of 
some plants, especially of the Composite. 

Parallel-nerved, with numerous nerves from the base running more 
or less parallel and close to one another, as e.g. in the leaves of 
Bamboos, etc. 

Parasitic, drawing sustenance from the living tissues of other plants. 
Cp. Epiphytic, saprophytic. 

Pari-pinnate, pinnate with the leaflets in pairs and no terminal 
leaflet. 

-partite, in composition means cleft considerably beyond the middle. 
Cp. -fid, -lobed. 

Pectinate, with narrow segments spreading like the teeth of a comb. 

Pedate, a form of branching in which the segments of each half of 
the leaf form a helicoid cyme. 

Pedicel, a small stalk. Especially the stalk of a single flow r er of 
an inflorescence to distinguish it from the peduncle. 

Peduncle, the stalk of an inflorescence, or of a single flower when 
the inflorescence is 1 -flowered, or the common stalk of two or more 
pedicelled flowers. 

Pellucid, translucent. 

Peltate, (1) shield-shaped, round, like the indusium of some ferns ; 
(2) of leaves, attached to the petiole in the centre of the blade, or at 
least not by the margin. 

Pennintrved, with one mid-rib and secondary nerves branching from 
it. Cp. Nervation, Basal-nerved. 

Pfntadelphous, applied to stamens aggregated into 5 groups. 

Pentamerous, with 5 members in each whorl. 

Perianth, a general term for the floral envelopes including both 
calyx and corolla, but more especially when there is no differentiation 
into calyx and corolla. 

Pericarp, the whole wall of the fruit including the cpicarp, mesocarp 
and cndocarp. 

Pericynous, a term applied to the flower or to the sepals, petals, 
or stamens when these are raised on a zone (hypanthium) of the torus 
above the level of the bases of the ovary when the ovary is free in 
the tube so formed or only adnate by means of the intercalated disc. 
Cp. Hypogynous, Epigynous. 

Pertsperm, nutritive tissue of the nucellus outside the embryo-sac, 
which remains in the seed until absorbed by the germmating embryo. 
Most dicotyledonous seeds contain endosperm but not perisperm. 

B.O. V. I — 12 
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Persistent, not falling off 

Perulate, wrapped in scales, as many winter buds. 

Petal, one of the divisions of the corolla. 

Petaloid, of a more or less delicate texture and white or coloured. 
See Corolla, Cp. Sepaloid. 

Petiole, the stalk of a leaf. 

Petiolule, the stalk of a leaflet in a compound leaf. 

Phylloclade, a branch compressed so as to resemble a leaf and 
performing the functions of a leaf. Cp . Cladode. 

Phylogeny (adj. phylogenetic), (1) ancestry from forms or groups 
which differ specifically, or generically, or in more important characters, 
from the existing species or group. (2) Opposed to ontogeny , or the 
origin and development of the individual. 

Pilose, covered with rather long, not matted nor very silky hairs. 
“Thinly sprinkled with rather long hairs,” Bth. 

Pinna, the branches of a bi-pinnate leaf. See Pinnate. 

^JPInnate, a compound leaf with two or more leaflets springing from 
each side of the axis or rachis. If the leaflets are odd so that the rachis 
terminates in a leaflet, the leaf is imparipinnate ; if the leaflets are 
even with no terminal leaflet, the leaf is paripinnate. If the rachis of 
the leaf bears one or more pairs of secondary rachides which latter 
bear the leaflets, the leaf is bi-pinnate. If the secondary rachides bear 
again rachides the leaf is tripinnate , and so on. 

Pinnately, in a pinnate manner, i.e. with the branches springing 
from either side of the central axis. Cp . palmate (adv. palmately). 

Pinnatifip, deeply iobed to about half-way down or more with the 
lobes pinnately arranged. 

Pinnati sect, pinnatifid down to the mid-rib. Cp. Dissected. 

Pinnule, the ultimate free divisions or leaflets of the frond in ferns. 

Pistil, a collective word for the ovary, style and stigma. 

Pistillode, a rudimentary pistil. 

Placenta, the surface to which are attached the ovules. 

Placentation, position of the placenta. 

Pucate, plaited. 

Plumose, feathered. 

Pneumatophore, organs for admitting oxygen to the roots in some 
swamp plants. 

Pod, typically a dry fruit derived from a mono-carpeilary ovary, 
elongated in shape and dehiscing along one or both sutures, such for 
instance as a pea-pod. In a more extended sense any fruit of the 
Leguminous order or other fruit resembling a typical Leguminous fruit. 

Pollen, the male spores which are developed in the pollen-sac$ or 
loculi of anthers. 

Polyadelphous, in many bundles. 

Polygamous, bearing male, female and hermaphrodite flowers on 
the same plant. 

Posterior, see under Anterior. ' 

PpSTicotm, hinder, at the back, posterior* 

Prickle, a pointed spine-like process originating from the epidermal, 
or epidermal and subjacent, tissue only. Cp. Thom. 
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Primary Nerves, see Nervation. 

Procumbent, when the branches spread along the ground the whole 
or greater portion of their length. Cp . Ascending. 

Prostrate, when they lie close to the ground. 

-plinerved, when several primary nerves diverge from dose to the 
base but the lateral ones diverge from the mid-rib a little above the 
base, 

Protandrous, the anthers ripening before the pistil is ready for 
fertilization. Syn. Proterandrous. 

Protiiallium, prothallus, the plant produced direct from a spore. 
q.v. 

Pseudocarp, a fruit or cluster of fruits together with the accrescent 
axis, peduncle or other parts not usually considered to belong to the 
fruit proper, e.g . a pine-apple. 

Puberulous, slightly pubescent. Syn. Puberulent. 

Pubescent, covered with close short fine hair. Pubescence is a 
denser shorter state of hairiness than hairy. 

Punctate, marked with small dots or points. 

Pungent, with a pin-like point capable of penetrating the flesh. 

Putamen, the hard endocarp, especially a many-celled endocarp, of 
fruits. 

Pyrene. When a putamen consists of or breaks up on ripening into 
several parts each enclosing a seed, each such part is called a pyrene. 
Cp . Coccus. 

-quetrous, in composition = -cornered or -angled. In this flora 
3-quetrous signifies more sharply 3-angled than 3-gonous. 

Quinate, with S segments or leaflets. 

Raceme, an inflorescence in which the main axis continues to grow 
and the lowest flowers are the oldest and open first. 

Racemose, a form of branching in which the main axis continues 
to grow and remain stronger than the lateral axes, which successively 
spring from it, with the youngest nearest the apex. Cp . Cyme. 

Racius or Rbachis, (1) that part of a pinnate leaf which bears the 
leaflets ; in a bi-pinnate leaf the primary rachis bears the pinnae, the 
secondary rachides the leaflets. (2) The axis of an inflorescence. 

Rachilla or rhachilla, the axis of the spikelet of grasses or sedges. 

Radiate, bearing ray flowers of a different form to the inner flowers 
of an umbel or capitulum. 

Radical, direct from the root. 

Radicle, the embryonic root. 

Raphe, the ridge or course of the funicle along the side of some 
ovules, the funicle being adnate in anatropous ovules, q.v. 

Raphides, adcular crystals sometimes found embedded in tissues, tod 
in some cases visible as small raised lines on the surface. 

Ray Florets or Ray Flowers, the more or less zygomorphous 
flowers found at the circumference of many umbels, flower-heads, etc. 

Receptacle, the portion of the axis on which is situated the florets 
in a capitate inflorescence, or on which is situated the parts of the 
flower in a flower. 
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Regular, with all the members symmetrically disposed around the 
geometric centre of the flower, and with either all tne members in a 
single whorl equal and similar, or if dissimilar then regularly alter- 
nating. 

Remform, kidney-shaped. 

Repand, with a wavy margin, the sinuses being more shallow than 
in sinuate , 

Replum, a partition of the ovary which is not a part of the carpels. 

A septum joining the sutures of tne two carpels in Cruciferx and some 
other families, from which the carpels or valves finally separate. 

Retinaculum, an upcurved acute subsequently hardened process 
from the placenta (possibly a modification of the funiclc) on which the 
ovules ana seeds are borne in most Acanthacex . 

Retrorse, directed backwards. 

Retuse, with the apex depressed so that there is a sinus at the tip, 
which is less deep than emarginate ; “very obtuse or truncate, and 
slightly indented,” Bentham. 

Rhacis, Riiacilla, sec Rachis, Rachilla. 

Rhizome, an elongated underground stem with usually horizontal 
growth. 

Rootstock, see Stock. 

Rotate, a corolla with a very short tube and a horizontally spread- 
ing limb, or tube 0. 

Rotund, roundish ; not angular. 

Rugose, with numerous minute elevations and depressions. 

Ruminate, with the testa of the seed projecting as points and plates 
into the albumen. 

Runcinate, incised with the lobes directed backwards. 

Saccate, bulged into a small sac or cavity. 

Sagittate, arrow-shaped with the basal lobes directed backwards. 
Cp. Hastate. 

Salver-shaped, with a long tube and horizontally spreading limb. 
SamarA, a fruit with the pericarp compressed and expanded into 
a wing, or each part of a schizocarpous rruit in which the pericarp 
is thus modified. 

Saprophyte, a plant which feeds upon decayed organic matter. 
Sarmentose, with long arching slender branches which are often 
subscandent. 

Scabrid, covered with small hard hairs or points so as to feel rough 
to the touch. 

Scabrous, very scabrid. 

Scape, a peduncle which rises direct from the root. 

Scarious, dry and membranous. 

Sciuzocarp, a fruit which splits up into two or more distinct portions 
(mericarps, cocci, etc.) each with its own wall. 

Sclerenchymatous, applied to tissue, consisting usually of more or 
less isodiamctric cells, in which the cell walls are very greatly thickened 
and hardened. 

Scorpioxd, with the (apparently) lateral axes forming a double row 
op one side of the usually curved (apparent) main axis or sympodium. 
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Hole's definition differs. He says the lateral branch develops alter- 
nately on opposite sides. 

-sect, in composition means deeply cut, especially cut nearly to the 
axis. See Dissected. 

Secund, all inclined in one direction. 

Seed, the ovule after fertilization and development of the embryo. 
The seed consists of the more or less modified integuments of the 
ovule which become the testa or seed coat (see also Aril, Arillus), 
sometimes also a part of the tissue of the nucellus, which becomes 
filled with food material (perisperm), frequently a tissue which has 
become developed inside the embryo-sac (endosperm), and finally the 
more or less completely developed and differentiated embryo. See 
also Introduction (Spermophyta), p. 90. 

Sepal, one of the divisions of the calyx, texture usually herbaceous. 

Sepaloid, green and resembling a sepal in texture rather than a petal. 
Cp . Petaloid. 

Septicidal, a mode of opening of a fruit by means of a split through 
the median plane of the interior walls or dissepiments, so that the 
fruit becomes more or less separated into its component carpels, but 
these are not closed as in cocci, and the seeds escape either by disso- 
lution of the inner part of the septum or by the ventral suture, with 
separation of the carpels, which usually begins by an opening at the 
top of the fruit. Cp. Loculicidal. 

Septifragal, a mode of dehiscence in which a central column bear- 
ing the septa or part of the septa remains while the exterior walls of 
the fruit and often part of the septa separate from it. E.g . in 
Elatiruiccx the valves separate from the whole axis and septa. Cp. 
Loculicidal, Septicidal. 

Septum, an interior wall. 

Serrate, toothed like a saw with the teeth inclined forwards. 

Serrulate, serrate but with the teeth very minute. 

Sessile, without a stalk. 

Seta, a long stiff hair. Setaceous, needle-like ; very slender and 
tapering, and of no appreciable w idth ; more slender than in linear. 
“Very slender like bristles or hairs ” Bth. 

Setose, beset with setae. 

Sexual Generation, see Spore. 

Silky, sericeous, covered with very fine adpressed silky hairs. 

Simple, not composed of a number of similar parts, opposed to 
compound. A leaf is simple even if segmented provided that the 
divisions are not separated by portions of the axis destitute of blade. 

v / Sinuate, somewhat deeply waved. Cp. Repand. 

Sorus, a group of sporangia, sometimes covered by an indusium, 

Spathe, a large bract which sheaths an inflorescence or part of an 
inflorescence, at least, in its young state. 

Spathaceous, resembling a spathe, sheathing and not divided up 
into distinct sepals, petals, etc. 

Spicate, spiked, with the flowers in a spike, q.v. 

Spiciform, resembling a spike in appearance. 
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Spike, a form of racemose inflorescence in which the flowers arc 
sessile on the axis. 

Spadix, a spike with an enlarged fleshy axis and usually enclosed 
when young in a spat he. 

Spikelet, the ultimate parts of the inflorescence of grasses (rarely 
an inflorescence consists of only one spikelet) and Cypcracex are called 
spikelets. A spikelet in the grasses consists of an axis (rachilla) with 
usually three or more distichously arranged bracts (glumes), of which 
the lowest two (one or more) are usually empty and the others con- 
tain an opposing hractcolc (pale) and a male or female or 2-sex ual 
naked flower. See also Glume, Pale, Lodicule. 

Sporangiophore, the part of a stem or branch bearing sporangia. 

Sporangium, a special sac in the inside of which are produced the 
spores. 

Spore, a single cell with usually a rounded firm wall, capable of 
germination and producing another individual. This individual is not 
always of the same form as that which produced the sjx>re, and in the 
Vascular Cryptogams is known as the prothalhum. The prothallium 
bears sexual organs, female (archcgonia) or male (anthericlia), and is 
hence known as the gametophyte or sexual generation. Inside the 
archegonium is produced after fertilization an oospore, which finally 
gives rise to the embryo of a new r spore-bearing generation. Spores 
may be either all similar (isos porous) or dissimilar (hctcrosporous). In 
the former case the prothailia are usually 2-sexual ; in the latter case 
the smaller spores (microspores) produce anthericlia-bearing prothailia 
only ; the larger spores (macrospores) produce archegonia-bearing pro- 
thailia only. See also Introduction, pp. 86 — 90. 

Sporocarp, small round bodies with firm walls, which contain se\eral 
sporangia. They are found more especially in the Hydroptcrulex , and 
are probably very much metamorphosed leaf segments. 

Sporophyll, a leaf or metamorphosed leaf which bears the sporangia 
either on its surface or in its axil. A number of symmetrically arranged 
sporophylls on a special receptacle, such as stamens and carpels in an 
Angiosperm, forms a flower in the most general sense of the word. 

SroROPHORE, the asexual or spore-producing generation, opposed to 
the Gametophyte or sexual generation. Sec Spore. 

Squarrose, with numerous close-set spreading leaves, bracts, or tips 
or processes of leaves, bracts, etc. 

Stamen, a modified leaf or sporophyll in the flowering plants which 
bears the microsporangia or pollen-sacs. A typical stamen consists of 
a stalk (filament) and the specially modified blade (anther) which 
bears the pollen-sacs. See also Anther. 

Staminodes, imperfect or reduced or rudimentary stamens which do 
not bear fertile jx>llen. 

Stellate, spreading in a star-shaped manner. 

Sticma, the part of a carpel especially adapted by means of papillae, 
viscosity, etc., to receive the pollen-grains. The stigmas of the several 
carpels forming an ovary may be separate or united, stalked or sessile. 

Stipes, a stalk, especially the stalk of a fern leaf. 

Stipella, tlie stipule of a leaflet. 
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Stipitate, stalked. 

Stipule (adj. stipular). Stipules are a pair of processes (often absent), 
one of which springs from either side of the leaf-base (i.e. where the 
stalk of a leaf or the base of a sessile leaf leaves the stem). They are 
either membranous or foliaceous in texture, usually small but some- 
times exceeding the leaf-blade (which they often protect) in bud. 

Stock, it includes a small portion of the summits of the previous 
year’s roots as well as of the base of the previous year's stems. The 
under-sides will emit new roots. These perennial stocks only differ 
from the permanent base of an undershrub in the shortness of the 
perennial part of the stems and in the texture usually less woody. 
Where the stock is entirely underground it is called the rootstock. 

Stolon, a slender stem usually furnished at first with scale-leaves 
only, springing from the root or base of the stem and extending some 
distance under or on the ground, ultimately rooting and giving rise 
to a new plant. 

Stropiiiole, a thickening about the hilum or base of a seed, perhaps 
of the nature of an incomplete aril. 

Style, a slender outgrowth or appendage of a carpel and bearing the 
stigma. The style may be absent. In an ovary of more than one 
carpel the separate styles inav be distinct or more or less connate into 
one : in the latter cases the stigmata may be distinct or fused. 

Subulate, awl-shaped, i.c slender and tapering to a point. 

Suckers, young plants formed at the end of creeping, underground 
rootstocks. (2) Plants formed from adventitious root-buds. 

Succulent, soft and juicy. Cp. Fleshy. 

Suffrutescent, somewhat shrubby. 

Sulcate, grooved. 

Superior, situated above another member. A superior ovary has 
its base above the insertion of the calyx ; a superior calyx is inserted 
at a level above the top of the ovary. 

Suture, a seam, the line marking the connate edges of a carpel 
(ventral suture) and sometimes also the line marking the mid-rib of 
the carpel (dorsal suture). 

Sympodium, an apparent main axis made up of the superposed lower 
parts of successive lateral axes. 

Synangutm, a number of sporangia growing together so as to appear 
as loculi of a single aggregate. 

Syncarpous, see Ovary. 

Synandrous, with the stamens united throughout into a column. 

Syngenesious, with the anthers cohering. 

Tendril, a filiform sensitive organ which winds round supports to 
enable weak stems to reach the light. Tendrils are of various mor- 
phological origin in different groups. Some may be modified branches, 
others leaves, another the end or a leaf rachis, etc. 

Tepal, a division of a perianth ; a word applicable to either a sepal 
or a petal. “An anagram of petal ” Jackson. 

Terete, cylindrical. 

Ternary, with 3 members in a whorl 
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Ter nate, in groups of 3. A leaf with 3 leaflets is sometimes said 
to be ternate, but in this case it is really the leaflets which are ternate 
and the leaf is 3-foliolate. 

Testa, the outer covering of a seed. 

Tetradynamous, with 4 long and 2 short stamens. 

Thorn, a modified shoot or branch in the form of a hard spine. 

Thorn Woodland, forests composed principally of thorny species. 

Thyrse, a close panicle more or less spindle-shaped. 

Tomentose, with exceedingly close matted short pubescence. 

Torulose, alternately swollen and constricted. 

Torus, the portion of the floral axis from which spring the perianth, 
stamens, carpels or any portion of the flower. The torus may therefore 
be convex, cylindrical, concave, etc. Same as receptacle in some senses. 

Triciiotomous, with the axis successively dividing into three branches. 

Tricoccous, ultimately splitting into 3 cocci. 

Tri-pinnate, with the primary axis of the leaf pinnate with one or 
more pairs of the pinnae again pinnate and with one or more pairs of 
the secondary pinna' pinnate. 

Triple-nerved, 3-ncrved, v\ith 3 nerves from base ; with 3 primary 
nerves. 

Triquetrous, with 3 sharp corners. 

Tropophilous. Plants adapted for a physiologically wet climate at 
one season of the year and a dry climate at another season are termed 
tropophilous. 

Truncate, as though cut off at the end. 

Tuber, a short, thick, more or less succulent rootstock or rhizome, e.g . 
potato : or the swollen end of a root which is attached at the upper 
end to a rootstock or rhizome as in Curcuma , etc. 

T urbinate, top-sha ped . 

Turcid, tense as though with pressure from within ; swollen. 

Umijel, an inflorescence in which the branches all radiate from the 
top of the peduncle. If these branches each terminate in a flower the 
umbel is simple ; if they are again umbellatelv branched, the umbel 
is compound. 

Unilocular, applied to an ovary not divided up by partitions into 
separate compartments. 

Urckolate, flask-shaped and broadest below the middle. 

Valvate, said of sepals, etc., when they are only connate in hud by 
their edges, which do not overlap. 

Ventral, the lower side. This is the popular usage, but it is the 
side towards the axis of the inflorescence in the case of flowers, and 
towards the axis of the flower or ovary in the case of carpels, towards 
the ventral suture of the carpel in the case of ovules. (N.B . — I may 
sometimes have inadvertently used it in the popular sense. The 
term “axial-side” would be less ambiguous.) Cp. Anterior, Posterior. 

Ventricose, suddenly bulged. 

Venulose, with numerous vein-like raised lines ; closely finely veined. 

Vernation, the method in which leaves arc arranged or folded in 
bud. 

Verrucose, covered with wart-like small bosses. 
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Versatile, said of an anther which is attached above its base to the 
attenuated tip of the filament on which it swings. 

Verticillate, whorlcd. 

Villose, villous, covered with long fine soft hairs. 

Virgate, with slender erect rod-like stems or branches. 

Viscid, with a sticky secretion. 

Xerophilous, adapted by structure to conditions of drought. 

Xeropiiytes, plants which inhabit localities where they are subject 
to conditions or physiological drought. 

Zygomorphic, symmetrical right and left of the median plane only, 
as in many lipped flowers. Sometimes equivalent to irregular. 
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TABLE OF CORRESPONDING^ ENGLISH AND METRIC 

Approximate Equivalents of Fractions and Decimals 
Millimetres. 


Inches. 


Lines. 


A 

A 

A 

A 

A 

A 


A 

A 

A 

i 

* 

4 

A 

* 

A 

i 

A 

i 

A 

A 

1 

H 


if 

A 

if 

i 

H 

A 


•031 

•033 

•04 

•042 

•05 

•06 

•07 

•079 

•08 

•09 

1 

•11 

•118 

•12 

•125 

•14 

*157 

•16 

•17 

•19 

•196 

2 

•21 

•22 

•236 

•25 

•275 

•28 

3 
•31 
•314 
•33 
•34 
•354 
•37 
•39 

4 

•406 
•417 
•432 
•44 
•47 
•472 
•5 
•511 
•53 ! 

*55 ! 

•56 
•58 
•589 


H 




Mm. 


•79 

•8 

1 

1-06 

1-3 

1*6 

1 - 7 
2 

2 - 1 

2 - 4 
2*5 
2-8 

3 

3 - 2 

3 - 5 

4 

41 

4 - 2 

4 - 8 

5 

51 

5 - 5 

6 

6 - 3 
7 
71 

7 - 6 
7-9 


13 

13-5 

14 

143 

15 


K 

8 


if 


if 


Inches. 


•59 

6 

•62 

•629 

•66 

•667 

•668 

•68 

•7 

•707 

•72 

•747 

•75 

•78 

•786 

8 

•81 

•825 

•83 

•84 

•865 

•87 

9 

•904 

•91 

■94 

•943 

97 

•982 


of an Inch, Lines and 
Lines. I Mm. 


7 

8 
9 

10 

11 

12 


8 

117 

8-5 

! 1-56 

87 

1 -96 

9 

2 

9-5 

2-35 

10 

275 

10-1 

3 

103 

314 

106 i 

3*53 

1 

3-94 

1 H 

4 

11 *9 . 

5 

12 r 

1 1 

6 


10 


11 


12 


151 

15 2 
15*9 

16 

16 7 

16 - 9 

17 
17*5 

17 - 78 

18 
18 2 
19 

19 05 

19 - 8 

20 

20 - 3 
20-6 
21 

21 - 4 
22 

22 - 8 

23 

23-1 

23 - 8 

24 

24 - 6 

25 

253995 

30 

40 

50 

50-79 

60 

70 

76 2 
80 
90 
100 

101-6 
1270 
152-4 
177 8 
203-2 
228*6 
2540 
279-4 
304-8 
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Names of genera and species merely occurring in lists without special remark 
are not indexed here. Vernacular names additional to those occurring in the 
body of the work are indexed. 


Abnus 

. 25 1 

Area (division of) . 1, 3 

Begonia family 

. Ill 

Acacia arabica 

4, 12 : 

Argemone 
Argyreia . 

. 94 

Bennettiteae 

. 83 

Acacia Donaldi 

. 16 

. 141 

Berbcridaceae 

98, 100 

Acanthaceae 135, 

142,144 

Arhar 

. 34 

Bes . 

. 73 

Achimenes family 

. 143 

Arisaema . 

. 149 

Bhado, Bhadoi 

. 34 

Achras dis9ecta 

74 

Aristida . 

. 16 

Bhagalpur 

. 73 

Acrid juice 

. 118 

Aristolochiaceae 


Bhant 

. 73 

Actiniopteris . 

8 

(-ales) 93, 94, 101 

Bignoniaceae 

142, 143 

Adhatoda 

. 34 

Arnatto 

. 109 

Bija 

16, 18 

^gle 

. 96 

Aroid family . 

. 149 

Biophytum 

. 96 

Agave family . 

. 155 

Aroids, aquatic 

. 36 

Birna 

. 35 

Aghani 

. 34 

Arthil 

. 72 

Bischofia . 

. 113 

Ailanthus 

. 96 

Artocarpus 

34, 81 

Bixaceae 94, 

108, 109 

Aizoaceae 94, 

102, 103 

Asan (Terminalia) 8, 73 

Bombaceae 

. 112 

Alangiaccse 


Asclepiadaceae 

134, 138, 

Bonai 

14 

(Cornaceae) . 

. 123 

139 

Boraginaceae 

135, 141 

Alangioideae (-ales) . 93, 

Astcrales 

135, 146 

(-ales) 


97, 123 

Atalanta . 

. 16 

Borassus, tapping 

of 73 

Albizzia . 

. 16 

Athgarh sandstone 16, 

Boropahar forest 


Algonkian beds 

. 11 


17, 18 

range 

. 15 

Alismaceae 84, 

86, 148 

Aura 

. 73 

Bougainvillea . 

. 103 

Alluvium 

4, 18 

Averrhoa 

96, 116 

Brassica . 

. 109 

Amarantaceae 

102, 104 

Avicennia 

. 145 

Breynia 

8 

Amaranth family 

. 104 

Azima 

. 93 

Brevnia rhamnoides 34 

Amarkantak 

9, 22 



Bridelia . 

. 16 

Amarvllidaceae 

154, 155 



Bromeliaceae 

154, 155 

Amentifcrae 82, 83, 84, 

Bael 

. 34 

Bruguiera 

. 49 


126 

Bagandi . 

. 73 

Buddleia 

. 138 

Ammannia 

36, 97 

Bagnai 

. 72 

Bulbous herbs 

33, 38 

Ampelidacear, see 

Vitacear 

Bahar, Behar, Bihar vi 

Burha 

. 74 

Amsahcri 

. 76 

Baincha . 

. 72 

Burhi lat 

. 73 

Amtiva 

. 76 

Balanophora 

. 97 

Burmah, species 


Anacardiaccae 

96, 116. 

Balanophoraceae 

. 124. 

common to . 

. 20 


118 

125 

Burmanniaceae 

154, 155 

Aneilcma . 

. 33 

Bala sore . 

. 18 

Burseraceae 

116, 118 

Angiospcrms 82, 90, 91 

Balsam family 

. 117 

Butea frondosa 

4, 12 

Angul 

14 

Balsaminaceae 

96, 115, 

Buttercup family 

. 99 

Anona 

98, 99 


116, 117 


Anonacea* 

98, 99 

Bamboos 

16, 34, 46 




Antidcsma . .113 Banakangro . .74 

Apetalae 81, 93 Banana family . 156 ’ Cactaceae 101, 102 

Apocynaceae 134, 138, Ban mirchi . . 72 Cactus 71, 102 

139 Bar 76 Caesalpiniaceae 97, 129 

Aponogeton . .148 Barberry family . 100 s Callitrichaceae 113 (2) 

Aquatic formation « 35 Barley . . . 34 I Calyciflor* . . 92 

Araceae (-ales) 84, 86, Barringtonia . . 35 j Calycinae . . .152 

148„ 149 Basalt, see Trap Campanales 135, 146 

Araliaceae . ,123 Batatas . . .141 Campanulaceae 134, 146 

Archaean Rocks ; Baul . . . 74 Cannabinaceae 114 (2) 

{ see also Gneiss) , 13 \ Bauxite . . . 17 j Cannabis . .114 

Archegonia j Beet family . . 104 j Cannaceae 156, 157 

(archegoniatae) 77, 90 1 Begoniacese 93, 108, 112 1 Cansjera 93, 96 
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Capparidace® 93, 94, 
108, 109 

Caprifoliaceae 81, 134 
Carboniferous shales 12 
Carex . . .151 

Careya ... 33 

Caricaceae 93, 108, 111 
Carissa . . .12 

Carnation family . 103 

Caryophyllace® 102, 103 ! 
Caryophyllales 94, 103 
Casearia family . 109 

Cassytha . .100 

Castor Oil family . 113 

Casuarinace® (-ales) 83, 
84, 95, 133 (2) j 
Celastrace® . . 120 j 

Celastrales 96, 120 I 

Ccratophyllace® 98, 100 
Chagalnadi . 76 | 

Chandka forest . 16 ; 

Charace® . . 36 j 

Chasmophytes . 40 j 

Chaurs . . . 5 

Chenopodiace® ' 

(-ales) 102, 104 ' 

Chigas . . 72 ! 

Chittagong element 20, 1 
44, 46, 48 ; 


Cotton soil 9, 14, 18 
Crassulace® 93, 127, 128 
Crinum ... 33 

Crops ... 34 

Croton and Castor Oil 
family . .113 

Cruciferae 94, 108, 109 

Cryptocoryne 34, 149 

Cucurbitace® 93, 94, 

108, 111 

Cunoniales . .127 

Curculigo . .155 

Curvembrye® . 102 
Cuscuta . . .140 

Custard Apple 34, 99 

Cuttack . . .17 

Cyatheace® 81, 89 

Cycadaceae . .91 

Cycadeoides 83, 84 

Cycadophyta 83, 85 

Cyclanthaceae 149, 150 
Cyperace® 151 (2) 

Cystolitbs . .144 


Distribution of some 
species 44, 46, 47, 48 
Dock , . . 105 

Dodonaea . . 119 

Dog-banes . . 71 

Doka ... 76 

Dome gneiss 5, 11 

Dracaena . .154 

Drift seeds . . 50 

Droseraceae 97, 127, 128 
Dubrajpur sandstone 8 
Dudhi ... 72 


Dudh Koraiya 

Dudh latta 

Dumar 

Dungruki 

Duranta 

Dwarf shrubs 

Dykes 


. 72 

. 72 

. 76 

. 74 

. 145 

12, 15, 16 


Damuda fossils and 
rocks 5, 7, 8, 12, 17 


Choripetalae 

Chromite 

Chrysopogon 

aciculatus 

Chulmuli 

Churs 

Cissampelos 

Cistineae 

Citrus 

Clays 

Cleistanthus 

Clematis 

Cloud 


, 46, 48 | Dantranga 

. 93 i Darbhanga 

. 15 | Datura 

' Denudation of 
4 ! Central Tract 
. 76 Denudation of 

4 Hazaribagh 
93, 100 Denudation of 


108, 109 
96, 115 
. 12 
. 16 
94, 99 (2) 


Monghyr 
Denudation of 
Rajmahal 
Denudation of 
Shahabad 


Ebenace® 134, 136, 137 
Enantioblasteae . 152 

Endlicher’s system . 85 

Endosperm . . 90 

Engler’s system . 83 

Epigynae . .154 

Equisetales 

(Horsetails) 79, 81, 87 
Eriobotrya . . 97 

Eriocaulace® 152 (2) 

Eriolaena ... 8 

Erythrina . . 33 

Escallonia . .127 

! Euphorbia (fleshy) . 14 

j Euphorbiaceae 94, 95, 

I H3 (2) 

j Euphorbiales 93, 95, 113 

| European genera . 34 

j Evergreen forest 42, 48 
Evodia meliaefolia . 46 


Club mosses, see 

1 Dhaman 

. 75 ; 


Lycopodiales 

! Dhamin . 

. 72 


Coalfields 

7, 12, 17 : Dhanuja 

. 74 Ferns 80, 81, 88 

Coffee family 

. 146 Dhao 

73, 74 Feronia 

. 96 

Coldenia 

. 141 Dharwars 6, 

10, 14, 15 Ferruginous 


Colvillea 

. 72 i Dhaula 

. . 72 sandstones 

. 17 

Combretaceae 

97, 130, , Dhela 

. . 76 Ficus 

11, 40 


132 Dhenkenal 

14, 18 . Fig-marigold 

. 103 

Commelinace® 

152 (2) i Dhuna . 

. . 74 Fig and Mulberry 

Composite 

. 147 Diaras 

4 family 

. 115 

Conglomerates 

. 16 Dichondra 

140, 141 Figs 

114, 115 

Conifer® 

. 91 1 Dicotyledons 

82, 91, 92 Filicine® (-ales) 

81, 88 

Convolvulace® 

134 (2), !* Dillenia . 

. . 99 Flacourtia 

. 34 


139, 140 j Dilleniace® 

98, 99, 105 Flacourtiace® 

94, 107 

Conyza ambigua 

. 44 ; Dioscoreace® 

153, 154, Flacourtine® 

108, 109, 

Corchorus 

. 112 

155 

110 

Cordaite® 

. 79 Diospyros 

. . 8 Flagellariace® 

151, 153 

Cordia 

134, 141 Diplachne 

. . 4 Flame tree 

. 71 

Cordiacese 

. 141 Dipterocarpace® 106, Flax family 

. 116 

Cornace® 

. 123 ; 

107 Fiueggia 

. 113 

Corona rie® 

. 153 , Disciflor® 

. . 92 Fluviales 

. 148 
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Forest destruction 

(see also Denudation) 42 
Forest, percentage of 3 
Formations, botanical 33 
Formations, geological 18 
Fragaria . . 34 

Frankincense tree 71, 75 
Frost 28, 35 

Frost-hardy species 28, 42 ; 
Fumariaceae 94, 107, 108, j 
109 ! 

Fumitory family . 109 j 


Gab ... 74 

Gadha Bar . . 76 

Gaira ... 72 

Galgal ... 75 

Gamboge . .106 

Gamopetalae 92, 93, 134 
Gandhai . . 75 


Grewia 33, 112 Hydrophyllaceae . 139, 

Gruinales . . 116 140 

Gugal . . .72 Hydropterideae . 89 

Guhiya Babul . 72 Hypericaceae . .106 

Gular ... 76 Hypoxis ... 33 

Guruj ... 72 Hyptis . . .12 

Guttiferaceae (-ales) 94, 

106, 107 

Gymnosperms 79, 80, 82, Icacinaceae 96, 120, 121 

90 Ice plant . . .103 

Gynandrae . . 157 Ikri ... 35 

Ilex ... 96 


Haemadoraceae . 154 ] Indian 

Haematite 14, 15, 16 ! Indigo 
Halorrhagidaceae 130, j Induce 
1 32 ; (sen; 
Hamamelidales . 126 hum 

Har chikkar . . 72 i 


■ Ilicaceae 93, 96, 120, 121 
j Impatiens 96, 115 

154 ] Indian cinchona . 72 

, 16 ! Indigo ... 34 

130, | Induced scrub 
132 (scrub due to 
126 ; human agency) 3, 6, 9, 
72 ! 30, 35, 42, 47, 63 


. 75 

Hardwickia 

6, 

42 i lridaceae 

154, 156 

4, 5, 33 ! 

Har har 


74 ; 


ora | 

Hard 


76 


. 33 

1 Harila 


73 ; Ja . . . 

. 74 

. 14 

j Hathibari forest 


1 Jack . . 

. 34 

14, 40 

range 

14, 

17 1 Jasminum 

134, 138 

3, 5, 6 

Hazaribagh 


6 ! Jharia coalfield 

7, 12 


of . . . 33 ; Harila 

Gangpur . . 14 j Hathibari forest 

Gardenia 14, 40 range 

Gaya 3, 5, 6 Hazaribagh 

Gentianaceae (-ales) 135, I Hazaribagh flora 
138 i Helobiae 

Geological changes . Hi Hemp and Hop 
Geraniacese 96, 116, 117 ! family 
Geraniales 96, 115 | Hendesal forest 

Geranium family . 117 ; Henna family . 

Gesneraceae 142, 143 1 Herbaceous 


.« ! ’jS®"" 1 . 

. Juglandaceae 
114 Jugya 
16 i Jujube family 
131 | Juncaccae 


Ghatera . 

74 perennials 

. 38 

o ’ 

Jussiaea 

. . 

36 

Ghats 

9 Hcrnandiaceae 

93, 98, 

Jute 

. , 

34 

Ghats eastern . 

. 13 | 

101 

Jute family 

. 112 

Ghorkund 

72 | Heteropanax 

8 




Ghunt 

72 | Hewittia . 

. 141 




Gidaur Hills 

6, 10 j Hibiscus . 

. 112 

Kadapahs 

11, 15, 

16 

Gidha 

75 ! Hijal family 

. 130 

Kadrupala 


76 

Ginger family 

. 156 Hijal see Barringtonia 

Kahu 


73 

Gira 

75 Himalayan 


Kairnur Hills 


6 

Giridih coal-field 

7, 12 1 element 

44, 46, 48 

Kalahandi 


14 

Gleicheniaceae 

81, 89 ! Hippocrataceae 

. 96, 

Kangra 


35 

Gloriosa 

. 154 

120, 121 

Kanker 

’ 4, 12, 

18 

Glossopteris flora 

7, 79 Hiran 

. 75 

Karam 


74 

Glumiflorae 

. 151 Hollarhena 

8 

Karas 


8 

Gneiss 9, 10, 12, 

14, 17 Holly family 

. 121 

Karaundas 


72 

Gnetacese 82, 

83, 91 Hop family 

. 114 

Karaunji 


72 

Gnetum . 

. 82 Hornwort 

. 100 

Karzanis 


71 

Gondwana land 

7, 79 j Horse-radish tree 

Kasambar 


76 


Gondwana province 2 
Gondwana rocks 6, 7, 8, 
11, 12, 16, 17 
Gourd family . Ill 

Gramineae . . 151 

Granite 11, 14, 17 

Grass family . . 151 

Grass lands 38, 43 

Grazing , . . 39 

Grazing damage 8, 11, 39 
Grevillea . . 96 


family . .110 Kasi 

Horsetails, see Equisetales Kaskas 


Human factor 
Humidity 
Hutchinson’s 
classification 
Hyal (Barring- 
tonia) 
Hydrangea 
Hydrocaryaceae 


. 42 Kat kareza 

. 25 Katra 

Kend 

. 85 Keonjhur 

Kesari (Scirpus) 
35, 74 Khair 

. 127 Khair-sissu forest 

. 132 Khaj 


! Hydrocharitaceae . 148 | Khajur 
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Khandobola Mt. 
Khangta . 
Kharagpur Hills 
Khirni 
Khoksa 
Khondalite 
Khongtu 
Khota pipar 
Khurda . 
Kirganelia 
Koraiya . 

Koya 
Kshir 
Kungchla 
Kunker 


14 
74 
4, 6 
74 

73 
14 

74 
76 
17 

113 
72 
35 
76 
74 

4, 12, 18 


Malpighiaceae 96, 116, 
119 

Mals of Orissa . 47 


Malvaceae 
Malvales 
Mamroja 
Man 
Mandar . 
Manganese 
Mangifera 
Mangjari 
Mango family . 
Mangrove 
Mangrove family 


93, 94, 112 

94, 95, 112 

. . 76 

. 72 | 

. 76 

• . 15 ! 

115, 118 ; 

. 76 I 

. 118 ; 
48 '' 
132 | 


Labiatae (-ales) 135, 145 
Lat or latta signifies 

any climber • 

Laterite 8, 12, 14, 17, 18 I 
Lauraceae 98, 100 ; 

Laurel family . . 100 j 

Lavandula . . 145 1 

Lawia (Terniola) . 46 

Lawsonia . 98 1 

Lecythidaceae . . 130 j 

Leea 96, 122 , 

Leguminosae 97, 129 ! 
Lemnaceae 148, 149 

Lentibulariaceae 142, 144 
Lilia ceae 81, 153, 154 

Liliiflorae . . 153 ; 

Limestone 5, 10, 11, 15 t 
Limnanthemum . 36 

Linaceae 95, 116 

Linociera 137, 138 : 

Lippia geminata . 35 

Littoral species . 48 

Lobelia zeylanica . 44 

Locust tree . . 185 

Loganiaceae 138, 139 

Loranthaceae 124, 125 S 
Loranthus 46, 93, 96 ( 


Marantaceae 
Marattiales 
Markhoa 
Marsh flora 
Marsiliacese 
Martynia . 

Marua (Eleusine) 
Mahuya (Bassia) 
Matisura 
Mayurbhanj 
Meghasani 
Melastomaceae 


Lotus 

Ludwigia 

Lycopodiales 

Lythraceae 


36 
98 
81, 87 
97, 130, 131 


Madlat ... 72 

Madmalta . . 72 

Magnolia . . 99 

Magnoliaceae 82, 84, 98, 
99 

Mahadeva beds . 17 

Mahul ... 74 

Mahuya ... 74 

Maize ... 34 

Makarkand or 
Makr Kend 72, 74 
Maleswari . . 74 

Mallow family . . 112 


156, 157 ; 
81, 88 , 
. 72 , 

35, 36 ' 
88, 89 s 
142 
34 1 
74 

. 76 ; 

• 14 , 

. 21 , 

97, 130, i 

131 | 

Meliaceae 93, 96, 116, 117 
Memecyleae . . 131 j 

Memecylon . 76 : 

Menispermaceas 98, 100 1 
Mescmbry- 

anthemum . . 103 I 

Mica . . .Ill 

Milky juice, j 

plants with . . 40 j 

Millets . . 34 j 

Mimosaceae 93, 97, 129 [ 

Mimusops . . 34 j 

Mimusops elengi . 74 . 

Mistletoe family . 124 

Mixed forest 42, 46 ! 

Mogul . . . 72 | 

Mohwa (Bassia) . 8 j 

Mohwa family . .135 

Monghyr 3, 5, 6, 10 
Monghyr flora . 71 

Monochlamydeae . 93 

Monocotyledons 82, 85, 

92, 147 


Myrabolan family . 132 

Myriophyllum 97, 132 

Myrrh family . . 118 

Myrsinaceae 93, 134, 
135, 136 

Myrtaceae . .130 

Myrtales 98, 130 


Naga Untari Hills . 1 1 

Naiadaccae . .148 

Namta ... 76 

Naravelia . . 99 

Narsingpur . . 16 

Natsiatum . . 96 

Nemophila . . 140 

Nepaul lilac . . 72 

Neterhat 17, 22 

Nettle family . .114 

Neuri ... 74 

Nicandra . .142 

Nigella 98, 99 

Nilgiri gneiss 10, 14 

Nilkar ... 75 

Nyctaginaceae 94, 102, 

104 

Nyctanthcs 8, 137 

Nymphaeaceae 98, 100 


Oats . 

Ochna 

Ochnaceae 

Olacaccae 

Olacales 

Olax 

Ohlenlandia 

Oleaceae 


Oleales 
Olibanum 
Onagraceae 
Ophioglossaceae 
Opilia 


. 34 

. . 33 

96, 106, 116 

96, 124 

97, 123 

93, 96 
. 15 

93, 134, 137, 
138 

134, 135, 137 
. 75 

130, 132 
81, 88 
. 96 


Moraceae 
Morawa 
Moringa 
Moringaceae 
Moringineae 
Mucuna spp. . 
Mulberry 
Mulberry family 
Mungger 
Murga 
Musa 
Musaceae 
Muzaffarpur , 


95, 114, 115 
. 74 

93, 94 
94, 108, 111 
108, 110 
. 51 


34 

115 

v 

76 

156 

156 

4 


Opuntiales 93, 94, 101 
Orange family . . 118 

Orchidaceae . .157 

Orissa province vii, 2 
Orobanchaceae 142, 143 
Oroxylum . .142 

Osmundaceae . . 81 

Oxalidaceae . . 116 


Pakar 

Palaeopitys Milleri 
Palamau . 

Palasi 

Palmaceae (-ales) 

Palm family . 
Pancratium 
Pandanaceae (-ales) 


76 

79 

6 

76 

149, 

150 

150 

33 

149, 

150 



INDEX TO PART I. 


191 


Pangdan . 

. 76 j Polygalaceae 

, 

. 119 

Rhyniaceae 

. 80 

Papaveraceae 

108, 109 Polygonaceae 

. 

. 105 

Rice 

. 34 

Papaya family . 

. Ill | Polygonaies 


94, 104 

Rice-field flora 

36 

Papilionaceae . 

. 129 i Polypodiaceae 

81, 88, 89 

Ritha 

. 72 

Parar 

. 73 j Pomegranate 

family 131 

Rock ferns 

. 47 

Paras 

, 76 Pontederiaceae 


153, 154 

Rosaceae . 

. 127 

Para snath 

9, 10, 21 j Popro 


. 74 

Rosa involucrata 

. 35 

Parasnath flora 

. 45 Portulaca 


. 94 

Rosales 97, 

126, 127 

Parietales 94, 

97, 106, Portulacaceee 


102, 103 

Rose-apple 

. 34 


107 i Potamogeton 

. 

. 36 

Rose family 

. 127 

Parkeriaceae 

. 89 Potentilla supina 

. 34 

Roxburghiacese 

. 153, 

Parmi 

. 76 Potlios 


. 149 


154 

Passifloraceae 

93, 108, Primo -filices 


79 

Rubiaceae (-ales) 

. 135, 


111 ; Primulacese 


135, 136 


145, 146 

Passiflorineae 

108, 111 i Primulales 

* 

. 134 

Rutaceae (-ales) 

93, 96, 

Passion-flower 

Proteaceae (-ales) 

95, 96, 


116, 117 

family . 

. Ill 


97, 126 



Patna 

. 5 Prunus 

9 

. 126 



Patna State 

. 14 Psilophyton 


. 80 

Sabai 

8 

Pdts 9, 12, 28, 43, 44 Psilotales 


. 80 

Sabai grass 

. 43 

Paysar 

. 76 . Pteridophyta 

79 

, 80, 81, 

Sabiaceae 

119, 120 

Pedaliaceae 

142, 144 


86 

Saccharum spp. 

. 35 

Peganum 

. 96 Pteridosperms 


. 79 

Sagittaria 

. 36 

Pegmatite 

. 1 1 Punicaceae 


130, 131 

Saheri 

. 76 

Peliosanthes 

. 154 j Purneah 


5, 38 

Sahora 

. 73 

Pentacyclicae . 

. 134 ' Purneah flora 


. 34 

! Sakuya = Sal 


Pepper 

. 105 Purslane . 


. 103 

(Shorea robusta) 

Personales 

135, 142 Putal 

# 

. 74 

Sal 5, 6, 8, 12 

, 14, 16, 

Phalsa 

. 75 Puter 


. 73 

17, 18, 33 

39, 40, 

Phanerogamia 

90 ! Putranjiva 


34, 76 

45, 72, 75 

Pharbitis . 

. 141 j Pygeum 


. 126 

Sal associates . 

41 

Pharhar . 

. 76 \ Pvrus 


. 97 

Sale 

. 75 

Phaseolus 

. 34 I * 



Salhar 

. 75 

Phlox family . 

. 140 



Salicaceae 

. 133 

Phoenix 

. is •; 



Saiicales 

95, 133 

Phoenix sylvestris, , Quamoclit 


. 140 

Salpiglossidae 

. 142 

tapping 

. 73 Quartz, Quartzites . 14 

Salvadoracese 

93, 137, 

Phulka 

. 75 | 




138 

Phyletic drift . 

. 78 ! 



Salvinia . 

. 36 

Phyllantheae 

. 94 ; 



Salviniaceae 

88, 89 

Phyliite 

. 14 Rabi 


. 34 

Sambalpur 

14, 15 

Phvtolaccaceae 

94, 102, Rainfall . 


. 19 

Sambalpur forest 



104 Rainy days 


. 23 

range 

17, 18 

Pindalu 

. 74 Rairakhol 


. 17 

Sameshwar Hills 

1, 4, 37 


Pindar ... 74 Rajgir Hills 5, 10 Sandstone 6, 8, 10, 12, 15, 

Pineapple family . 155 Rajmahal Hills 4, 6, 7, 8 16, 17 

Piperaceae 83, 84, 105 Rampur forest . 16 Sanseviera . .154 

Pistia 36, 149 Ranales 84, 85, 94, 98 Santalaceae 96, 124 

Pitangjira . . 76 Randia malabarica 4, 14 Santalales 95, 97, 124 

Pittosporaceae 108, 110 Raniganj coalfield . 7 Santal Parganas . 5 

Piftosporum . . 93 Ranunculaceae 98, 99 Sapindaceae 96, 119, 120 

Plant communities . 50 Reed 5,35 Sapindales 96, 118 

Plumbaginaceae 134, 135 Refining sugar, Sapium 34, 113 

Plumbago . .135 plants used for . 36 Sapotaceae 134, 136, 137 

Pneumatophores . 49 Reh .... 4 Saraikhela . . 14 

Podestemonaceae 97, 126, Rendle’s classifica- Saran ... 5 

127, 128 tion ... 86 Satinwood . . 16 

Podestemonaceae Rbabdia . . .141 Saxifragaceae 93, 127, 128 

(Lawia) . , 46 Rhoeadineae . .108 Saxifragineae . .127 

Polemoniaceae 134, 139, Rhamnaceae 96, 122 Schists 14, 15 

140 Rhamnales 96, 121 Schizeaceae 81, 89 

Polemoniales 135, 139 Rhizomatous herb9 . 33 Scitamineae . .156 

Pollen grains . . 90 Rhizophoraceae 130, 132 Screw Pine family , 150 
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Screw-pod . * 71 1 Sundew family . 128 Ulmaceae . .114 

Scrophulariaceae 142, 143 Swamps ... 35 Umbcllales 97, 122 

Scrub 3, 6, 9, 30,35, 42, Swietenieas . .116 Umbclliferae 122,123 

47, 63 Sympetalae . , 134 Urticaceee 94, 114, 115 

Scutia . . .122 Symphorema 134,135, Urticales 94, 95,113 

Seasons ... 20 145 Usar ... 4 

Sedge family . 151 Symplocos . . 93 Utricularia 37, 71, 144 

Seeds on Onssa coast 50 Synangium . .89 


Selaginellaceae 

Serpentine 

Sesamum 

Shade grasses 

Shahabad 

Shale 


. 87 

. 15 

34, 144 
. 43 

3, 5, 6 
14, 15, 16 


Shorea (see also Sal) 94, 
107 

Sidda ... 76 

Siki ... 35 

Sikkat ... 73 

Simarubaceae 116, 118 
Simlipahar Mts. . 21 

Singbhum . . 14 

Siphonodon 20, 96, 121 
Sissu 4, 34 

Sitti ... 72 

Siwalik system . 4 

Slates 10, 1 1 

Smilax . . .154 

Soap-nut family . 119 

Solanaceae 135, 139, 142 
Sondar ... 75 

Sonerilla . . 98 

Sophora . . .129 

Spadiciflorae . .148 

Spear grass . . 43 

Species in each 

family ... 66 

Spectre tree . . 71 

Spermophyta 81, 90 
Spinach . . .104 

Spiraea . . .71 

Spondias . .118 

Sporobolus . . 4 

Staphylleaceae 119, 120 
Stephania . .100 

Sterculia 94, 112 

Sterculiaceae 95, 112 
Streblus asper . 34 

Strychnine family . 139 
Strychnos 16, 74 

Stunted forest, causes of 
2, 3 ( see also Scrub) 
Stylidiaceae . * 146 

Styraceae 93, 1 36 

Sunderbans species . 49 


Taccaceae 154, 155 

Tal ... 73 

Talchir beds . . 17 

Talchir-Kaharbari beds 7 
Tamaricaceae 93, 106, 
108, 110 

Tamariscineae 108, 110 

Tamarisk (Tamarix) 5, 35, 
93 

Tanai bangs . . 73 
Tar ... 73 

Tarsi ... 76 


Tasar 

Tea 

Teak 1 

Teak family . 

Temperature 

Terminalia A 

Ternstrcemiaceae 

Tetracyclicae 

Tetra moles 

Thalamiflorae 

Thalictrum 

Thanki 

Theaceae . 

Theales 

Thin bark 

Thorny species 

Thunbergia 

Tilai 

Tiliaccte 

Toddalia 

Toddy 

Trachyte 

Tragia . * . 

Trap 

Trapa 98 

Trewia 

Tropaeolaceae . 
Tundi Hills 
Tupidanthus . 
Turneracese 
Typha 
Typhaceae 


. 73 

. 73 

. 76 

. 73 

. 106 
16, 20, 45 
. 145 

26, 27 
42, 72, 73 
2 . 106 


. 134 
. 126 
. 92 

. 99 

. 75 

. 106 
94, 99 
. 40 

s . 47 

. 134 

74, 76 
95, 112 
. 115 
. 73 

8 

. 113 
5, 7, 8, 15 
98, 130, 132 
. 113 
. 116 
9, 10 
. 123 
108, 110 
, 35 

149, 150 


Vahlia 97, 126* 

Vapour ... 25 

Verbenacete 134, 135, 145 
Veronica . . 34 

Vertebraria . . 7 

Veti viera . . 35 

Vindhyan range . 6 

Vine family . .122 

Violaceae 94, 107, 108, 
110 

Vitcx . . .145 

Vitacene 96, 122 

Vivipary . . 49' 

Volcanic rocks, see Trap* 


Walsura . . 16* 

Waltheria 95, 112 

Water Hyacinth . 154 

Water Lilies 35, 36, 100 
Wendlandia . . S 

Wheat ... 34 

Wild rose 5, 55 

Williamsonicae . 83 

Willow family . 133 

Woodfordia . . 93 


Xanthium 
Xcrophvtes 
Xylia ' . 

Xvridaccar 


Yam family 


. 134 

40, 49 
. 16 
152 


Zingiberacc* 156, 157 
Zizyphus . . 12 

Zygophyllaccae 96, 116, 

117 



THE I30TANY OF BIHAR AND ORISSA. 


PART II. 

Note.-— Part I, not yet issued, will contain the Introduction and 
General Remarks on the Botany of the Province. 

The order of the Families is that of the ‘Flora of British India/ 
except that the Samydaceoe have been included with the Flacourtiaceae, 
the Aizoaceae have been placed next to the Portulacaceae, and the 
Euphorbiaceae have been introduced between the Mai vales and the 
Geraniales, With the last exception the artificial group of the Apetalae 
is being retained to facilitate reference with Herbaria, the ‘Flora of 
British India/ and other Provincial Floras. The approximate positions 
of the apetalous families among their petalous allies will be indicated 
as far as possible in the Introduction. 

Part II contains families to the end of Thalamiflorae as detailed 
below : — 


1 . 

Ranuncceacee. 

18. PoRTULACACE.E. 

36. RutacEaE. 

2. 

Dillkniackje. 

19. Aizoace.e. 

37. Si.MARUBACEaE. 

3. 

MaGNOIJACE.E. 

20. ElATINACE.E. 

38. OcHNACEaE. 

4. 

Anonacex. 

21. Taataricvce/E. 

39. BurseracEaE. 

5. 

Menispermyce.e. 

22. I IypericaceyE. 

40. Meliace/e. 

6. 

Berber idace.e. 

23. Guttiferaceae. 

41. I C AC IN ACE X. 

7. 

Nymph,eack.*;. 

24. Ternstrcemiace^. 

42. Olacacea:. 

8. 

Pa PA V ER AGE JE, 

25. DipterocarpacEaE. 

43. Ilacaceae. 

9. 

Fumariacex. 

26. Malvace-e. 

44. CelasuracEaE. 

10. 

Crucifers. 

27. StERCULIACEaE. 

45. Htppocratace.e 

11. 

C A PPAR IDACEX. 

28. Tiliace.#. 

46. RiiamnacetE. 

12. 

Violace^:. 

29, Eupiiorbiace.e. 

47. Ampeudaceas. 

13. 

BlXACEjE, 

30. CAI J JTRICHACEaE. 

48. STAPHYLEACEiE* 

14. 

Flacourtiaceae 

31. Linages. 

49. Sapindace/E. 


(wrni Samydacj:.*:). 

32. Mai.pighiaceaE. 

50, Sabiacf.aE. 

IS. 

PmOSPORACE^E. 

33, Zygophyli,ace.e. 

51. Anacardiaceae, 

16. 

Poi.YGALACE/E. 

34. Geraniace^e. 


17. 

Caryophylla< E JE. 

35. BalsaminaceaE. 



Where no synonyms are given the name is used in the same sense 
as in the ‘Mora of British India/ Adherence to the International Rules 
has caused, unfortunately, several departures from the names used in 
that monumental work, and doubtless there are cases where changes 
should have been made in conformity with those rules, but have escaped 
attention. In a few cases, however, well-known names have been retained 



2 


THE BOTANY OF BIHAR AND ORISSA . 


in spite of those Rules. Several names have become familiar, not only 
to botanists, but to all Indian residents who take an interest in silvi- 
culture or gardening, and I have thought it preferable to retain these, 
provided, of course, that they are not incorrect, while adding the new 
name as a synonym. 
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FAM. 1. RANUNCULACE/E. 

Herbs or shrubs with alternate or (Tribe Clematideae) opposite, usually 
cxstipulate often compound leaves with sheathing petioles. Flowers 
regular or irregular. Sepals often petaloid. Petals hypogynous, variable, 
sometimes 0 or reduced or modified into nectaries. Stamens many, 
hypogynous, anthers usually adnate and dehiscing laterally. Ovary 
apocarpous (very rarely syncarpous, e.g. Nigella ), carpels usually many, 
often spirally arranged on an elongate torus, 1 -celled with 1 or more 
anatropous ovules on the ventral suture, ovules erect or pendulous. 
Fruit a head of achenes or follicles (connate in Nigella). Seed albumi- 
nous, embryo minute. 


I. (Clematideae) climbing shrubs. L. opposite, sepals petaloid. 

Petals 0. L. with terminal leaflet (rarely simple) . . 1. Clematis. 

Petals linear. L. with terminal tendril 2. Naravelia. 

II. Herbs. L. radical or alternate. 

A. Sepals petaloid. Petals 0, or ncctarial. Carpels few. 

FIs. very small panided. Carpels 1-ovuled ... 3. Thalictrum. 
FIs. m.s. solitary. Carpels many-ovuled .... 4. Nigella. 

15. Sepals sepaloid. Petals usually 5. Carpels many . . 5. Ranunculus. 


1. CLEMATIS, L. 

Shrubs, usually climbing by means of their twisted petioles. Leaves 
opposite, usually pinnately compound and ending in a terminal leaflet. 
Stamens many. Carpels many, distinct in fruit, and ending in a long 
feathery persistent style or naked beak. Ovule 1, pendulous. 

A. L. compound. Filaments hairy. 

L. not tomentose. FIs. white or cream 1. nutans. 

L. tomentose beneath. FIs. yellow tomentose .... 2. Wightiana. 

B. L. compound. Filaments glabrous. Fis. white .... 3. gouriana. 

C. L. simple. FIs. purple 4. smilacifolia. 

1. C. nutans, Royle. Bonga ghanti, S. 

A climbing shrub with angled silky pubescent branchlets and 1-2- 
pinnate leaves with coarsely toothed simple or lobed leaflets and large 
cream-coloured flowers on axillary leafy branchlets, long peduncled. 

Cbamparan (Sameshwar Hills)! Singblium, on Haematite rocks, above 2000 ft.! 
Manbhum, 3000 ft. Grieve ! Hazaribagh (Baragaon) Wood] Ranchi (Kerhang, 2500 ft.) 
Gamble ! FIs., Fr. Nov. — Jan. 

Larger leaflets, 2*5 — 5", ovate with cordate base, smaller ovate-lanceolate, acumi- 
nate, shortly hairy. Buds oblong acute, over 1", beautifully silky. Sepals suberect 
1 — 1*5", with curled tips. Filaments villous. 

Var. patens (F. C. N.). 

Buds ovoid, under 1". Sepals spreading, l" by *5", 5 — 7-nerved. Sundi Buru, 
Porahat! 

2. C. Wightiana, Wall 

This is easily distinguishable by the pinnate leaves being yellowish- 
tomentose beneath. Leaflets usually 5-lobed and serrate. Flowers yellow 
brown-tomentose outside. 

Flowers February — March. 
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1. RANUNCULACE/E. 


[1. Clematis. 


It is recorded from the hills of Orissa in the F. B. I., but there are no specimens 
from Orissa in Herb . Cal., nor have I seen any from Bihar and Orissa. It is 
chiefly a South Indian plant. 

3. C. gouriana, Roxb . (etym. from its covering the ruins of Gour in 
Maldah). Golarang, Uran. 

A climbing shrub with adpresscd-hairy grooved branches and 2- 
pinnate leaves with entire or coarsely-toothed ovate-acuminate leaflets. 
Flowers white and cream, scented, *5 — 75" diam., in copious axillary and 
terminal 3-chotomous panicles. 

Rather rare. Singblium (Kundrugutu ravine)! Parasnath! Palamau (Aday, 
1500 ft.)! FIs. Oct. — Nov., Fr. Dec. — Jan. 

Somewhat resembles the English “Traveller’s Joy” (C. vitalba). Leaflets 1 — 3*5" 
ovate or ovate-lanceolate with cordate base, thinly hairy, with delicate raised nerves, 
petioles articulate with hairs at the joint. Sepals -3", spreading or ultimately revolutc, 
4-, rarely 5, ciliate. 

Said to abound in an acrid poisonous principle (Watt). 

4. C. smilacifolla, Wall 

A tall tough climber with very long, often coiled petioles, by which 
it climbs ; shining, rather fleshy cordate-ovate simple leaves, 3 — 7" long, 
with 7 — 9 basal nerves and panicles of brownish flowers 1 — 1*5" diam., 
with 4 — 5 coriaceous sepals. 

Angul, 1500 ft. (Lace)\ Mayurbhanj, over 3000 ft. near water! FIs. Oct.-Fcb., Fr. 
May. 

Branches grooved. L. with 7 — 9 basal nerves, glabrous, entire or remotely serrate. 
Petioles united at base. Sepals tomentose, purple within. Achenes elliptic, *2", flat, 
very hairy, with thick margins and long feathery styles 1*5 — 2" long, hairs often 
golden. 

This is a species of damp evergreen forests. Some specimens from Sikkim are 
3-foliolate with more acuminate leaflets, but this form has not been found in Bihar 
and Orissa. 


2. NARAVELIA, DC. 

Differs from Clematis in the leaf rachis ending in a tendril and in the 
6 — 12 linear petals. 

1. N. zeylanica, DC. Chagal-bate, Bang. 

A climbing shrub with pubescent or tomentose branches, simply 
pinnate leaves with a single pair of leaflets, and the end of the rachis 
converted into a branched tendril. Flowers yellowish green or whitish, 
5 — -75" diameter, in axillary and terminal panicles. Petals spreading, 
equal to or shorter than the tomentose sepals. 

Champaran! Purneah! Along ravines and nalas in Singbbum, common in 
Samta range! Base of Parasnath (And). FIs. Sept., Fr. Dec.-Feb. 

Leaflets 2, broadly- or orbicular-ovate, 5 — 6" by 2-5 — 3", sub-tomentosely villous 
beneath, usually with a short cusp or acuminatum, sub-palmately nerved, toothed. 
Panicles 3 — 10". Achcncs villous*, with hairy styles 2" in fruit. 

The roots are tuberous. Ropes are made from the stems. 

3. THALICTRUM, U 

Erect herbs with compound, often ternately decompound, leaves with 
sheathing petioles. Stipules often present as auricles or nearly free. 
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Flowers small, racemed or panicled. Sepals 4 — 5, petaloid. Petals 0. 
Stamens oc . Carpels few or many. Ovule 1 -pendulous. Fruit a small 
head of achenes. 

1 , T. foliolosum, DC. 

A very graceful fern-like erect herb 3 — 4 ft. high with 3-pinnate leaves, 
the ultimate pinnae with usually ternate roundish tabulate leaflets 
•25 — *7", rarely 1*5" diameter. Flowers small, green, white or purplish, 
on capillary pedicels in ample terminal panicles. Stamens exserted on 
filiform white or pink filaments. Carpels 4- ( — 5-1) ridged. 

The higher hills of Chota Nagpur, 2500 — 4000 ft. Ichadag (Ranchi)! Neterhat 
(Palamau)! Sirguja, Clarkel Parasnath (Hazaribagh) ! 

Distribution: Temp. Himalaya, Kliasia Hills, Upper Burmah, Dehra-Dun (U.P.), 
Ganjam (?).* FIs. Junc-Aug., Fr. July-Sept. Perennial. 

Stipules not distinct from the leaf sheath. Leaflets pale, glaucous beneath, venose. 
Pedicels *3 — -6". Petals ■ 1", linear-oblong, minutely gibbous at base, caducous. 
Anthers yellow linear. Achcnes *12", turbinate, 8-ridged. 

2. T. javanicum, Blume. 

A similar but less robust herb, easily distinguished by the better developed 
stipules, the club-shaped filaments, numerous carpels, and also, less generally, by 
the more ternately divided leaves and thicker, more venose leaflets. 

Parasnath (Hazaribagh), /. D. Hooker. 

4. NIGELLA, L. 

Erect annuals with pinnately dissected leaves. Flowers moderate sized, 
terminal, white blue or yellowish, sometimes with an involucre of 
laciniate bracts. Sepals 5, imbricate, petaloid. Petals 5, transformed 
into nectaries, 2-fid, clawed. Carpels 3—10, connate, except sometimes 
at the extreme top. Ovules 2-seriate. Fruit sub-capsular, the follicles 
being only free above, splitting through the inner top and finally some- 
times also through the style and down the back. 

1. N. sativa, L. Syn. N. indica, Roxb. Mugrela, Kalajira, Vern . 

A pretty herb 1 — 2 ft. high, with 2 — 3-pinnatiscct leaves 1 — 2" long cut into 
linear or linear-lanceolate segments, and solitary long-peduncled pate blue flowers 
•8 — 1" diam. with ovate, acute, clawed sepals. Nectarial petals 8, geniculate, with 
a saccate gland in the knee, one on the face and one on the apex of each lobe. 
Carpels (3 — ) 5, styles *3 — *4" long, persistent, capsule *5" long. 

FIs., Fr. Feb. — April. Sometimes cultivated and an occasional weed of cultivation 
in the Gangetic plain ! Seeds pungent, aromatic and stimulant ; used by the natives 
in their curries. 


5. RANUNCULUS, L. 

Herbs with simple, lobed or dissected leaves with sheathing petioles. 
Flowers small to large, often panicled. Sepals 3 — 5, sepaloid, imbricate. 
Petals usually 5, rarely 0, with often a gland near the base. Carpels cc 
styles very short. Ovule I, ascending. Fruit of beaked or apiculate 
achenes. 

* Specimens named T. javanicum in the Cal. Herb, collected by Gamble from 
Palamau and Mahendragiri (Ganjam) not in flower nor fruit appear to be T. 
foliolosum. 
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[5. Ranunculus. 


1. R. pensylvanicus, L. 

An erect buttercup with fibrous roots, erect hairy stems, 1 — 2 ft. high, 
and yellow flowers *7 — *8" diameter. Heads of achenes large, up to *4" 
long, globose-ovoid. Achenes smooth and glabrous, not pitted, 12" 
long, distinctly margined. 

Along streams in the higher hills of Palamau, especially abundant at Koorgce 
below Neterhat, elevation about 3000 ft.! FIs. May -July, Fr. Junc-Aug. 

Distribution: Upper Burma (Maymyo), Assam and Khasia Hills, Nepal, Oudh, 
also China and N. America. 

Stems sulcate, branched. Radical and lower stem leaves 3-foliolate with 
3-sect leaflets and petioles, 2 — 4" ; uppermost sessile on a short sheath, ternatisect. 
Leaflets 1 — 1*5", hairy beneath and less so above, lobed and coarsely serrate. 
Peduncles corymbose, erect, stout. Receptacle oblong, hairy. Sepals at first 
spreading, then reflexed and membranous, oblong, *2", hairy. Petals *3 — *35", 
oblong, rounded, with an orbicular scale at base. 

Differs from the usual type of R. pensylvanicus in the broader oblong leaf- 
segments. 

2. R. sceleratus, L. Celery-leaved Crowfoot. 

An erect, glabrous annual, 1 — 2, rarely 3 ft. high, much branched, 
with usually 3-partite leaves, the segments cuneate and again lobed. 
Flowers small, *25 — *3" diameter, numerous, terminating the branchlets 
and from the forks. Achenes many, rather turgid, not margined, 
glabrous on an oblong hairy receptacle. 

In the northern tract, in wet places chiefly on the west. Champaran! FI., Fr. 
c.s. to March. 

Stems fistular. Lower L. pctioled, 3-sect, upper sessile, uppermost often simple 
linear lanceolate. Sepals spreading and reflexed, somewhat pubescent outside. 
Petals scarcely exceeding the sepals. 

The plant is very acrid. It is a common European plant near the sides 
of ponds and streams. 


FAM 2. DILLENIACEiE. 

Trees or shrubs with simple alternate, often large and strongly-nerved 
entire or toothed exstipulate leaves with sheathing base to the petiole. 
Flowers usually large, yellow or white. Sepals 5, rarely more, imbricate 
persistent. Petals 5, rarely fewer. Stamens many, hypogynous, some- 
times connate below ; anthers innate, dehiscing laterally or by terminal 
pores. Carpels 1 to many, whorled, free, or cohering in the axis with 
free styles. Ovules 1 to many, amphitropous, placentation various but 
raphe ventral. Fruit follicular, capsular or baccate. Seeds arillate, 
albumen fleshy, embryo minute next the hilum. 

1. DILLENIA, L. 

Trees with large leaves and very strong pinnate venation. Flowers 
solitary or fascicled. Stamens nearly free, filaments not thickened 
upwards, anthers linear, inner introrse, outer recurved extrorse. Carpels 
5—20, cohering in the axis, styles stigmatose, ovules indefinite. Fruit 
composed of the enlarged fleshy imbricate sepals enclosing the ripe 
indehiscent carpels. 
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FIs. large white. Fr. 4" diam. 1. indica. 

FIs. large yellow, 3 — 4" diam. Fr. 2" diam. . . . .2. aurea. 

FIs. moderate sized, yellow, 1 — 1*5" diam., clustered. Fr. *75" 3. pentagyna. 

1. D. indica, E. Korkotta, K., S.; Chalta, Hargcza, Bang.; Oao, Or. 

A rather small but beautiful tree with a dense crown ; deep green 
leaves 8 — 10" by 2 — 4" and white solitary flowers 5 — 6" diameter. 

Very frequently planted, but probably only wild in northern Purncah. In its 
undoubtedly wild state (as in the Duars) it is found along muddy streams. Wild 
in Hindol, Kalahandi and Bonai, teste Cooper. Tt does not thrive in dry districts. 
Fis. May — June. Fr. Sept.— Feb. Evergreen. 

Ij. lanceolate, pubescent beneath, with 30-40* close parallel secondary nerves, each 
running into a strong tooth. Petiole 1 — 2". Carpels 20. 

The large fleshy accrescent calyces which form the outer covering of the fruit 
are eaten before they are quite ripe, usually after cooking. The wood is not much 
used. Hamilton, who mentioned it as scarce in Purncah, says that it is used by 
the joiners. 

2. D. aurea, Sm. Korkotta, K., S.; Aghai, Th.; Keringila, Karmata, 
Gond.; Rai, Or. 

A small, crooked tree with obovatc broadly oblong or elliptic leaves 
12 — 20" by 4-5 — 7" with a distinct petiole 1 — 3" long. It bears large 
solitary beautiful yellow flowers terminating the leafless branches (when 
it has been repeatedly mistaken for Cochlospermum, though the habit 
and trunk are quite different.) 

Throughout the province, from Bcttiah! to Sambalpur! and Puri! in hilly dis- 
tricts. Very common in places on clay schists, trachyte or grit. Ascends to 3000 ft. 
at Neterhat! FIs. April-May. Fr. May-June. L. drop at end of Jan. and are re- 
newed end of May. 

Attains 3 — 4 ft. girth, with nearly smooth light-coloured bark. Blaze dark crimson, 
usually with a light crimson border inside and outside the darker belt. In leaf it is 
often confounded with D. pentagyna, from which it is distinguishable by both habit 
and habitat. The L. are usually smaller, when young beautifully silky above, 
tomentose beneath between the 25-- -50 close strong secondary nerves, spinulose- 
denticulate ; adult pubescent or somewhat hairy beneath, with margin subentire 
except for the excurrent nerves. Peduncles lateral but close to the terminal bud, 
stout pubescent, 1 — 3" long, with 3 — 4 recurved bracts. Sepals *75 — 1". Petals 
obovate-lanceolate, 3" by 2". Styles 10, *5", spreading and recurved. Ovules many, 
2-seriate in each carpel. 

Wood reddish brown, only used as fuel ; makes a good charcoal. Fruit edible 
and is greedily eaten by wild elephants, which destroy the trees to obtain them. 

This is probably the tree called “Dengr” by Hamilton in his account of Purncah : 
“A fine species of Dillenia with a large fine yellow flower. Fruit about size of a 
large apple and used as an acid in seasoning.” But I have ne\er seen the fruit the 
size of a large apple, but rather a small one. 

3. D. pentagyna* Roxb. Rai, K .; Sahar, S.; Aghai, Th.: Agor 
(Monghyr). 

A moderate-sized often straight tree with elliptic or narrowly elliptic 
leaves 12 — 36" long, decurrent and amplexicaul, scarcely petioled. 
Flowers very numerous in umbels along the leafless branches. 

Along the northern boundary, especially in Purncah! In the central and southern 
tracts confined to the valleys, especially at the higher elevations, and not very 


* The number of secondary nerves always refers to the number each side the words 
“each side” being understood!. 




8 2. D1 LLEN I A CEAl. [1. Dillenia. 

common, though occurring in all districts! Angul, common! FIs., March-April. 
Fr. May. Deciduous end of Feb. to May. r 

Attains 4—5 ft. girth. Blaze light crimson, or streaked light crimson and 'white. 
L. much as in last but adult nearly or quite glabrous between nerves beneath, 
margin repand cienate. and together with the excurrent nerves forming teeth j 
base much more tapering than in D. aurea , most often forming a wing on the 
petiole, which hence appears absent or is under 1" long. Peduncles slender l—?" 
ebracteate. Carpels 5. * 

“The wood is reddish grey and durable but liable to warp and split” {Gamble) 
It gives an excellent charcoal. The fruit is eaten. The tree is sensitive to frost 
but is difficult to kill by girdling. 


FAM. 3. MAGNOLIACE/E. 

Trees or shrubs with simple alternate entire leaves, usually with 
convolute stipules sheathing the bud and leaving a circular scar (resemb- 
ling some Urticaceze and Moraccae) on falling. Flowers axillary and 
terminal, often showy, white, yellow or red, sometimes unisexual. Sepals 
and petals often subsirmlar, arranged in triinerous whorls, free, hypo- 
gynous, soon falling. Stamens oc , free or monadelphous ; anthers basifixed, 
cells adnatc. Ovary apocarpous, carpels often on an elongate axis, some- 
times partly cohering and in one whorl (Illiciimti : styles stigmatosc on 
the inner surface. Ovules 2 or more on the ventral suture, anatropous or 
amphitropous. Fruiting carpels baccate, follicular or dry. Seeds 1 or 
few, testa single or double, albumen present, sometimes oily. Embryo 
minute, cotyledons spreading, radicle next the hilum. 

Talauma (from the Himalayas) is occasionally cultivated in our area, as also are 
species of Magnolia. Oil of anise is obtained by distillation of the fruits of the Star 
Anise (Jlticium verutn ) — an American species. 

Carpels on a stalked gvnophore. Ovules 2 — 12 . . 1. Michelia. 

Carpels on a sessile gynophore. Ovules 2. 

Carpels dehiscent persistent Magnolia. 

Carpels indehiscent, deciduous. Talauma. 

1. MICHELIA, L. 

Trees, sometimes flowering as shrubs. Stipules convolute, leaving a 
circular scar. Flowers solitary, white or yellow. Perianth leaves in 3 or 
more 3-merous series. Filaments flat with introrse anthers. Carpels 
spiral on an elongate axis which is on a gynophore, coriaceous and 
dorsally dehiscent in fruit. 

1. M. champaca, L- Champa, Champaka, H. y Or. 

A large tree 60—80 ft. high and 6 — 7 ft. girth with rusty tomentose 
shoots, oblong-lanceolate or ovate-lanceolate long-acuminate leaves 
attaining 12" by 4", and sweet-scented yellow flowers 2" diam. Fruiting 
spike of sub-sessile carpels 3 — 4" long. 

A rare and beautiful tree inhabiting deep valleys cooled by springs in the 
Saranda forests (especially Tholokabad and Karampoda) in Singbhum! Palamau 
Neterhat, 3000 ft., rare! Common in Mayurbhanj above 2500 ft. in the valleys! 
Bonai {Cooper)\ “Many very fine trees up to 10*5 ft. girth in the Korari valley 
(Bonai)” (Cooper). Khuldia, Nilgiri State, Cooper. Purneah, not very common 
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(Hamilton). Often planted! FIs., April -May. Fr. July. Evergreen. New L. in 
April. 

Bark pale grey, smooth. Blaze hard, mottled cream and orange. L. softly 
tomcniose when young, adult rusty-hairy on the .strong secondary nerves beneath, 
very reticulate between ; secondary nerves about 15 looped within the margin. 
Petiole *75 — 1 ". Peduncle with 2 coriaceous silky caducous bracts which sheath 
the young flower-bud and leave an annular scar below it. Ovules 10 — 12, 2-seriate. 
Seeds scarlet. 

“Wood soft, even-grained, heart-light olive-brown. Very durable. Weight 
37 lb. Experiments with Ceylon wood gave co-efficient of transverse strength 3*488 
tons per sq. in. Co-efficient of elasticity 502* 15 tons per sq. in.” (Gamble). 

This valuable tree has been neglected in the past and I have seen it removed in 
favour of Sal, than which it is much more valuable. It is very sensitive to frost 
and seedlings require protection. 

FAM. 4. ANONACE/E. 

Trees or erect or climbing shrubs usually with lanceolate scaleless 
buds and alternate exstipulate, simple entire leaves, which are often 
pellucid dotted. Flowers often greenish and pendulous, sometimes 
bright-coloured and showy, perianth leaves in 3 (rarely 2, in Anona) 
3-rnerous whorls, outermost “sepals” small. Stamens with adnate 
anthers, connective often produced or dilated. Carpels few or many, 
free (connate in Anona), on a rounded torus, usually stalked in fruit and 
resembling an umbel of distinct fruits, indehiscent, 1- or more-seeded. 
Seeds large with copious albumen and small embryo. The ruminate, 
often deeply laminate endosperm of the seeds is very characteristic of 
this family. 

Quite small L. very frequently occur on the twigs below the normal-sized ones. 


A. Stamens closely packed with broad overlapping connectives 
which conceal the anther cells. 

1. Tcpals in two series, or those of third series very small. 

Carpels sub-connate: connate and fleshy in fruit. . . 1. Anona. 

2. Tepals in three series (or 2 in Vnona Ion gi flora), inner two 

series pctaloid, subsimilar. Carpels free. 

a. Petals with spreading limb but concave connivcnt 

bases hooded over the stamens 2. Artobotrys. 

b. Petals without concave hooded bases. 

Scandent shrubs. Petals orbicular, outer imbricate . . 3. Uvaria. 

Scandent shrubs or small trees. Petals valvate. Ovules 

2 — 6 4. Vnona. 

Erect trees or shrubs. Ovules 1 — 2 5. Polyalthia. 


B. Stamens loosely imbricate, connective narrow, not conceal- 
ing the anther cells. 

1. Outer two scries of tepals small sepaloid, third series 


“petals” larger petaloid. 

Base of petals not saccate. Ovules 1 — 2 6. Miliusa , 

Base of petals saccate. Ovules 6-many 7. Saccopetalum. 

2. Outermost series of tcpals small sepaloid, inner two series 

“petals” pctaloid. Ovules 4-many 8. Alphonsea. 


1. ANONA, L. 

An exotic genus of which species have become naturalised in India. 
Leaves pellucid dotted. Petals (second series of perianth leaves) trique- 
trous with concave base. Carpels sub-connate, ultimately confluent into 
an ovoid or globose syncarpous fruit. Carpels 1-ovuled. 
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1. A. squamosa, L. Nenwa, Mandal, K.\ Mandargom, S.; Sitaphal, 
Beng.; Saripha, H.; Ata, Or.; The Custard Apple. 

A shrub or small tree with oblong or oblong-lanceolate leaves, the 
larger 4" by 1*25" to 6" by 2", acute, obtuse or sub-acuminate, nearly 
glabrous, pellucid-punctulate and slightly scented. Flowers drooping, 
yellowish green, *75 — 1*25" long; petals narrowly-oblong, third series of 
petals minute or 0. Fruit tubercled. 

Completely wild now in the jungles of western Palamau, and on the scrub-hills 
of Hazaribagh and Manbhum. Also run wild over the northern hills of the Santal 
Parganas. Judging from the native names its introduction must be exceedingly 
ancient. FIs. March-May. Fr. July-Sept. 

Cultivated largely, and is one of' the fruits that thrive in Chota Nagpur. The 
root and L, are used medicinally and are a valuable insecticide. 

2. A. reticulata, L. Com., S.; Anta, Ramphal, H.; Barhial, Or. 

Bullock's Heart. 

Leaves larger, 5 — 8", acuminate glabrous. Flowers 2 — 3, together, 
innermost tepals narrow-oblong. Fruit larger, areola to, but not at all 
tubercled. Occasionally cultivated, very common in Purneah. 

Fruit Dec ember. 


2. ARTABOTRYS, R. Br. 

Sarmentose or scandent shrubs with shining leaves. Flowers solitary 
or fascicled, usually on woody hooked branches. Sepals 3, valvate. 
Petals 6, 2-seriate, with concave comment bases and spreading limb 
which is flat, sub-terete or clavatc. Stamens with dorsal anther cells. 
Carpels few or many with oblong or columnar style and 2 erect collateral 
ovules. Ripe carpels baccate. 

1. A. odoratissimus, R- Br. Champa, H. 

A large sarmentose glabrous shrub shining oblong or lanceolate 
leaves 2 — 8" long and solitary or paired green flowers turning yellow, 
on hooked or circinatc ultimately woody peduncles. Petals 1 — 1*75" 
long. Ripe carpels large, green or ultimately yellow. 

FIs. April — June and r.s. 

Cultivated in gardens, and has a heavy Jasmine odour. 

3. UVARIA, L. 

Sarmentose shrubs, more or less stcllately pubescent or scaly on the 
shoots. Flowers solitary, terminal or leaf-opposed, or 1 — 4 on abbre- 
viated lateral branches, red (in our species). Sepals 3, valvate. Petals 
6, large, orbicular or oblong, somewhat concave. Carpels many, linear 
oblong, when ripe ovoid or oblong, stalked, sub-baccate, more or less 
furrowed between the seeds. 


L. soft pubescent or hairy. Buds tomentose 1. Hamiltoni. 

L. glabrous and shining. Buds with scaly warts 2. lurida. 


1. U. Hamiltoni, H. f. & T. Selauli, K. ; Lakankuli, Or. 

A very large woody climber, often with circinate branchlets. Shoots 
rusty tomentose with elliptic or oblong-obovate, finely, but sometimes 
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shortly, acuminate strongly-nerved leaves Stella tel v-tomentose beneath 
and deep scarlet flowers 2" diameter. Ripe carpels 5 — 1", oblong, 
tomcntose, many-seeded, on stalks *75 — 1" long. 

In damp, shady valleys and stony ravines. N. Champaran! Singbhum, 
frequent! Santal Parganas! Angul! Mals of Puri, common! Mayurbhanj! 
Monghyr, Ham. 

FIs. May — July. Fr. sometimes persistent till Dec. Evergreen. 

L. from 3" by 1 '25" to 12" by 5-25" on the same twig, elliptic or mostly obovate, 
base somewhat cordate. Secondary nerves about 18. Peduncle 1 — 3", bracteate. 

2. U. lurida, H. /. fr T. Gaichiria, Or. 

A large woody climber with black bark closely marked with white 
Icnticels. Leaves 4 — 9", coriaceous, very polished above, oblong or 
elliptic-oblong acuminate. Flowers 1 — 1*5" diameter, crimson inside, 
reddish brown outside, solitary, leaf-opposed on stout peduncles *5 — *8" 
long, which together with the rounded pyramidal flower buds are closely 
covered with stout brown tomcntose papillae or tubercles. 

Damp forests, Puri Division, frequent! 

FIs. Jan. — May. 

Young twig vcrrucosc, with small stellate stales, when dry with netted striae. 
Buds densely stellate-iomemose. L. larger, 8" by 2 5", spreading, with stellate 
brown hairs beneath when young. Secondary nerves 12— 18, not strong and not 
reaching margin. Petioles -25", curved. Peduncles leaf-opposed or appearing 
terminal. Sepals 3, ovate, brown, *4— *5", vcrrucosc or subnuiricate. Petals con- 
cave, orbicular-ohovate, scaly-tomentose outside and minutely tomentose within, 
united at the base. Stamens cuncatc. Fr. carpels -7 -1-2" long on stalks 1 — 3" 
long. 

Branches sometimes root in the ground and send un a new erect stem. 

Noil. --This is the plant described as l r . H anker i, King, U. Nartim, var. macro- 
phylla , F. B. in Bengal plants from a solitary twig in the Cal. Herb., from Bartini 
Hill, Orissa, without flower or fruit. I have collected it in the same locality. The 
strongly waned appearance of the caivx and peduncle is absent from all varieties 
of l\ Natum. The Orissa V. lurida only differs from the N. E. Indian plant by the 
somewhat smaller flowers. 


4. UNONA, L. 

Small trees or sarmentose shrubs, the oblong minutely punctulate 
leaves with strong marginal and secondary nerves. Flowers solitary. 
Sepals 3. Petals 6 (or 3 only in V. I on gz flora), valvatc or open in bud, 
more or less permanently cohering by their margins in U. longiflora. 
Stamens cuneate. Carpels numerous. Style ovoid or oblong, recurved. 
Ovules 2 — 8. Ripe carpels many, elongated and moniliform. 


Spreading or sarmentose shrub. Petals 6, free 1. discolor. 

Erect shrub or small tree. Petals 3, cohering 2. longiflora. 


1. U. discolor, VahL 

A large usually sarmentose shrub with finely striate slender twigs, 
oblong or oblong-lanceolate leaves 4 — 7" long, glaucous beneath, with 
fine prominent secondary nerves, green or yellowish odorous flowers 
with petals L5 — 2*5" long, and numerous moniliform carpels with 2 — 6 
joints. 

Damp forests of Puri Division (Khurda, Silingpara, Barberah)! 

FIs. April — May. Fr. Sept. — Jan. Evergreen. 
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Innovations rusty hairy. L. sometimes only 2" at base of shoot, acute or acumi- 
nate, shining above, beneath finely appressed, hairy or glabrescent. Base rounded 
or sub-cordate. Secondary nerves about 10 — 13. Petioles *2 — -4", pubescent. 
Peduncles lateral, silky, slender, *7", woody, and 1*5" in fruit. Sepals lanceolate, *3". 
Petals narrow, lanceolate, inner shorter. Fruiting carpels sub-tomentose ; joints 
•2 — -25" diameter, lowest shortly stalked. 

The B. & O. specimens belong to var. pubiflora of the F. B. with beautifully 
silky flowers. 

(Roxburgh, FL lnd ., ii, 669 is referred to this species in various works, but be 
describes it as a pretty large tree, and says that the wood is employed for various 
purposes, but chiefly for rafters!) 

2. U. longiflora, Roxb. 

A small tree with large oblong leaves attaining 10*5" by 4", dark and 
shining above, whitish beneath, slightly furfuraceous on the nerves, 
otherwise glabrous. Flowers remarkably long and pendulous, up to 
6 in., yellow outside, reddish within, on filiform peduncles. 

Damp forests of Puri Division (in the Mals)! FIs. April- May. 

Twigs puberulous. Buds rusty tomentose. L. shortly cuspidate, rarely 
acuminate, base obtuse ; secondary nerves strong, 10 — 13, with scalariform terria- 
ries. Petioles stout, somewhat corrugate, *4 — -6". FIs. with linear-lanceolate 
acuminate petals, often cohering bv their margins above. Ripe carpels about 1ft. 
3 — 4 jointed, but all joints except lowest often falling. 

The flowers are described as deep purple in a Khasian specimen. 

5. POLYALTHIA, Blnme. 

Straight-growing trees, rarely shrubby (P. sub cram ), with distichously 
spreading leaves. Flowers clustered, rarely solitary, often on small 
tubercles and extra-axillary. Sepals 3. Petals 2-scriaie, flat. Carpels 
indefinite, succulent and 1 -seeded in fruit. Ovules 1 — 2. Seeds usually 1. 


A. Branchlets soon glabrous. Petals linear. Trees. 

Cultivated only. L. narrow, lanceolate undulate .... 1. Ion gif alia. 

Forest tree. L. oblong 2. simiarum. 

B. Branchlets pubescent. Petals ovate or oval. Small trees. 

Leaves caudate acuminate. Small tree 3. cerasioides. 

Leaves obtuse or rounded. Small tree or shrub .... 4. suberosa. 


1. P. longifolia, Benth . & H. Deodar, Debdar, Asok, Vern. 

A straight tree with narrowly-lanceolate glabrous long-acuminate 
undulate leaves 3 — 8" long, and numerous fascicled green flowers with 
lanceolate acuminate petals -3 — *5" long. In luxuriant specimens the 
flowers are racemed on short special lateral branches or elongated tuber- 
cles, with slender pedicels attaining 1" long. 

Frequent in stations. Evergreen. FIs. and new L. March — April. 

Grows best in the more humid districts, where it forms a fine avenue tree and it 
is often planted, near temples. 

Gamble says that in Madras it has been used for barrels, as it is tough and bends 
easily. Weight 37 lb. 

2. P. simiarum, Benth. & H. f. Ojhar, Wojarh, Or.; Dighi Bentia, S.; 

Champa, Bhuia. 

A very straight, tall, handsome tree with elliptic or oblong-acuminate 
or cuspidate nearly glabrous leaves, 4—10" long, with 12—16 strong 
parallel secondary nerves. Flowers fascicled, with inner petals 1 — 1-2" 
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long, greenish. Carpels numerous, bright orange when ripe, 1*2 — 1*5" 
long, ellipsoid, on stalks as long. 

Damp forests in the Mals of Orissa! Mayurbhanj! Bonai, Cooper \ FIs. March- 
April. Fr. May-June. New shoots June. (In Burma and Duars FIs. June-July.) 

Bark smooth, pale with brownish and yellow blaze. Buds and young twigs 
tomcnlosc. L. usually elliptic -oblong, sometimes obtuse, base rounded, young 
somewhat hairy on nerves beneath, minutely punctate. Secondary nerves straight 
and then curved just within the margin, fine but very distinct and raised beneath, 
with numerous cross tertiaries ; marginal nerve distinct. Petiole *2", stout, FIs. 
usually Irom the previous year’s branchlets on slender pedicels -8 — 1*2" long. 
Sepals short, orbicular. Petals linear, greenish-yellow to purplish (K ing) t outer (in 
my specimen) *8", inner H" long. 

The bark is used as a cure for scorpion stings. Its timber is not known to be 
used. 

3. P. cerasioides, Bent It. & H. /. Sande Ome, K. ; Panjon, Rida, S. ; 
Kudumi, H. ; Potmossu, Or. 

A small tree 20 — 30 ft. with spreading branches, distichous, dark-green, 
lanceolate or oblong-lanceolate acuminate, more or less pubescent 
leaves 5" by 1*5" to 8*5" by 3", and usually solitary lateral greenish 
flowers 5" diam. on braclcatc cursed pedicels. Fruit an umbel of 
many slcnder-stalked, blight red, globose-oblong fleshy carpels *3" long. 

Frequent in Singbhum valleys! Manbhum! Along ravines in Santal Parganas! 
Orissa, frequent! Mayurbhanj! Bonai, Cooperl Sambalpur! Hazaribagh and 
Gaya Ghats! 

FIs. April — May. Fr. May — Aug. Renews L. April, nearly evergreen. 

Bark not thick, rough, grey. Blaze deep brown, then yellow, only the yellow 
noticeable in young trees. 

Young twigs tomentose. L. sometimes elliptic or o\ate when young but always 
acuminate, base rounded, softly pubescent beneath, when mature softly hairy on 
the nerves beneath and somewhat hirsute on midrib above. Secondary nerves 
about 10, oblique and arching forward within the margin. Petioles *2 — *25". 
Peduncles from old leal scars or axillary on the new shoots, solitary (rarely 2—3 on 
short tubercle), with 2 -3 foliaceous deciduous bracts, woody and about 1 — 1*5" 
in fruit. Sepals tomentosely hairy, ovate-acuminate, about *3", but sometimes only 
■15". Petals otatc. *25"- *27", somewhat pubescent, thick. Stalks of carpels 
*5" — *7". Seed brown, o\oid, *25". 

Fruit sweet, eaten. “Wood, weight about 50 lb., said to be used in carpentry 
and for boat-building” (Gamble). 

4. P. suberosa, Bntlh. c V H. f. Bara Chali, Beng. ; Burhi chamri, Or. 
(from the wrinkled bark) ; Lohania mossu, Or. 

A small erect tree or shrub, often with a remarkably thick corky 
hark* on the branches, with oblong or oblong-lanceolate leaves 2 — 5", 
usually deep glossy green above and with very faint secondary nerves. 
Flowers green and yellow or reddish, 4 — *5" long on slender *5 — 1" 
peduncles, which are often 2 — 3 on extra-axillary tubercles. Ripe 
carpels pisiform red. 

In shady forests and generally near streams. Singbhum (Gamble), \ery rare; 
Puri and Angul forests, common! Nilghiri! Probably in other Orissa States. 
FIs. April - -May (perhaps later). Fr. Sept. — Dec. New shoots March — April. 


* The hypertrophy of the bark of the old branches is often given as a specific 
character, but this by no means always occurs. The bark is nearly' smooth on 
some trees and not at all corky. 
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Bark brown. Blaze brown and red, hard. Buds and young twigs rusty, hirsutely 
tomentose. L. attaining 5*5" by 2-2", sometimes slightly obovate, obtuse both ends, 
shining both sides ; young sparsely brown-hairy beneath. Petioles -15", pubescent. 
The peduncles arc on a short extra-axillary branch, only distinguishable when 
young from a continuation of the peduncle by its colour and slightly greater thick- 
ness. FIs. densely silky. Outer petals -25", inner -4", oblong or oval. Drupels 
broadly ellipsoid, *25 — *3", reddish, flesh very thin. Stalks of carpels about ■3". 

6. MILIUSA, Leschm, 

Trees. Deciduous in the hot weather and bearing on the new shoots 
greenish drooping flowers on long pedicels in extra-axillary scorpioid 
cymes. First and second series of tepals small sepaloid, third series 
“petals” longer ovate, valvate, not saccate. Stamens and carpels 
numerous. Carpels linear-oblong with 1 — 2 ovules, when ripe globose 
or oblong. 

1, M. velutina, Hook . /. & Th. Ome, K. S. ; Siarbhuka, Kharw. ; 
Domsal, Kari, H. ; Kariota, Tharu. ; Gandha Palas, Or. ; Domgaru, 
Khond (Angul). 

A tree sometimes 4 — 5 ft. girth, usually branched low, with large or 
very large broadly ellipsoid or ovate leaves more or less permanently 
tomentose beneath, and green flowers on very long drooping pedicels 
in few-flowered extra-axillarv scorpioid cymes. Fruiting carpels *6 — '75, 
ellipsoid downy on short stalks. Fruiting peduncles woody, over 1*5", 
often 3—5". 

Throughout the Province in the damper forests from Champaran to Orissa and 
Sambalpur ; common in Chota Nagpur. 

FIs. with new small L. in May- -June. Fr. June — July. Deciduous end of April. 

Bark grey, rather cracked, moderately thick to thick. Blaze dark brown, then 
thick light brown or dirty brown with lighter streaks. Bark often fluted. All 
young parts densely, often villouslv fulvous tomentose. L. 5-5" by 4" to 10" by 6". 
Sepals lanceolate, scarcely hairy, 15" — -20"; second series like the sepals but 3". 
Petals ovate to orbicular-ovate, *4— *5" (sometimes more, F. C. N only *3", F. B. /.). 
Carpels many and villous, ovules 2. 

Timber used for yokes and axles, “is easily worked and durable” (Gamble), and 
the fruit is eaten. “Wood yellow when fresh cut, grey or greyish-brown when 
dry, moderately hard. Weigh! 40 to 50 lb. P. about 835” (Gamble). 


7. SACCOPETALUM, Benn. 

(Sometimes united with Miliusa.) 

Trees, deciduous in the hot weather. Flowers axillary or in short 
lateral cymes. First and second series of tepals sepaloid, third series 
“petals” much larger, petaloid, with saccate base. Stamens and carpels 
numerous, connective produced, ovules 6 or more. 

1. S. tomentosum, H. f. & T. Ome, Ombe, K. ; Charra, S. ; Kirua, 
H . ; Kari, Kharw. ; lone, Kheria ; Patmosso, Gandhapalsa, Or. 

A small or moderate sized tree with softly pubescent or tomentose 
shoots, and solitary dark purple flowers on slender pedicels nearly all 
lateral from the previous year's shoots. Leaves ovate-oblong, obtuse, 
or with short blunt acumen, aromatic. 
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Cliota Nagpur throughout, but especially common in Palamau! Gaya! Sam- 
balpur! Angul! Puri! 

FIs. May — June. Fr. June — July. New leaves in May or June. 

Bark brown, nearly smooth, with numerous fine cracks in young trees, fluted in 
old. Blaze yellowish, slightly pink or brown, or in older trees banded brown and 
white. Attains 4- — 5 ft. girth, but usually a small tree, and frequently : flowering 
as a bush like the last, which in some respects it much resembles, and has been 
confused with it. The bark and blaze are very similar, but the matured leaves 
rarely exceed 6 ", usually 2-25" by 2" to 6" by 3*25 , with obtuse rounded or some- 
times cordate base, pubescent beneath, pubcrulous, or quickly glabrescent between 
the nerves above. Secondary nerves 5 — 10, omitting short intermediate ones, 
looped or branching some distance from the leaf margin. Fr. an umbel of 
roundish, black, fleshy carpels, -6 — 1" diameter. 

The wood is strong and durable, and taken for house poles. 

2. S. longifiorum, Hook . /. 

A tree with puberulous branchlets, ovate-oblong or oblong-lanceolate 
acuminate leaves about 8" long by 3" broad, appressed pubescent 
beneath, and solitary short-ped uncled flowers from the axils of the 
fallen leaves. Petals 1 '3" long. 

Only reported by Buchanan Hamilton from Purneah, and not since collected! 

This tree, as I know it in British Bhotan, has lcnticellate branches and large 
leaves up to 10", not unlike those of the Champak. It fruits there in Aug. and 
Sept. 


8. ALPHONSEA, //. /. & T. 

Trees with coriaceous very shining leaves. Flowers clustered or in 
short cymes, clusters tomentose, leaf-opposed or on old twigs. Tepals 
in 3 series, outer “sepal s’’ small valvatc, second and third series “petals” 
larger and subequal with saccate base. Anther cells dorsal, connective 
apiculate. Carpels 2 — 10. Ovules 4 — 15. 


Tall tree. L. oblong, up to 9" J. zentricosa. 

Low tree. L. ovate or ovate-oblong, under 5" 2. lutca. 


1. A. ventricosa, H. /. & T. 

A tall straight tree (or small in Santal Parganas) with clean trunk 
and large oblong or oblanceolate-oblotig leaves, 4*5 by 1*5" (at base 
of twigs) to 9*5 by 2*75", beautifully polished above. Flowers clustered 
in brown, velvety, sessile, leaf-opposed bract eate cymes. Ripe carpels 
very large, yellow-tomentose. 

Ravines near water, Mavurbhanj (elevation 2500 ft.)! Santal Parganas, in Raj- 
mahal Hills, rare! 

FIs. Feb.— May. Fr. Aug. Evergreen. New shoots at time of flowering. 

Bark smooth, grey, thin. Blaze thin, brown, then cream, hard. L. rather 
suddenly acuminate, base acute, obtuse or rounded. Secondary nerves 9 — 16, very 
fine, visible both sides, slightly hairy beneath, branched and looped. Petioles *25 — 
*3" thick, hairy, as also is the mid-rib above. Cymes short and dense, mostly from 
the old wood. Pedicels -3", with a minute ovate bract near middle. Calyx '17" 
diameter, with 3 broadly ovate brown tomentose lobes. Petals -37 — •44". Outer 
ovate-tomentosc : inner white, ovate-lanceolatc, subereer, acute, with saccate base, 
brown-pubescent. Filaments very short, broad, connective slightly produced. 
Carpels 8, tomcntose-elongate, with about 15 ovules on the ventral suture. Stigma 
capitate. Fr. (in Eastern Bengal — I have not seen our specimens in fruit) like small 
tomentose yellow mangoes. 
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Gamble says it is used in boat-building and for native bows in Chittagong and 
the Andamans. The description v of the flower is taken from the Santal Parganas 
tree, which is branched low and has a somewhat different habit, but most Santal 
Parganas trees are suffering from the removal of the surrounding jungle. 

2. A. lutea, H. f. & T. 

A small tree up to 3 ft. girth with spreading crown, elliptic-lanceolate 
to broadly ovate glabrous leaves beautifully polished both sides, small 
greenish or yellowish flowers in 3 — 4-flowercd brown velvety clusters or 
cymes. Outer petals slightly larger chan the inner, *25", with recurved 
tips. Carpels 2 — 3, ripe not seen (oval, about 6-seeded, Roxb., 1 — 1*5", 
with very short stalk, F. B. IX 

Puri Division, southern range, in scmi-e\ergreen forest! 

FIs. April — May. Evergreen. 

Bark smooth, grey, streaked (with lenticcls). Blaze moderately hard, cream or 
light brown. L. sometimes elliptic, subacute, or usually bluntly acuminate, base 
rounded or sub-cuneate. Secondary nerves 7- — 10, very fine. Petioles -2 — *3". Clus- 
ters opposite to leaves and on old twigs. Peduncles *3— *4". Sepals short, rusty- 
tomentose. Outer petals appressed, yellow, silky outside, shortly pubescent within, 
somewhat saccate at base. Inner petals -2 — • 25 ", erect, with spreading tips, broadly 
ovate, saccate at base. Stamens very short, about 16, connective, slightly apiculate. 
Receptacle cylindric, pilose. Carpels pilose, oblong. Ovules 5 — 6. 

Note. — The B. & O. plant differs somewhat from the type, the flowers being only 
•3" instead of 6" to *75" diameter, and in longer pedicels. Carpels also fewer. 


FAM. 5. MENISPERMACEjE. 

Herbs or shrubs, nearly always climbing, with alternate exstipulate 
palmi-nerved simple leaves with generally entire margins. Flowers 
minute dioecious, 3 — 5 merous (but see Cissampelos) in cymes or 
racemes. Petals rarely 0. Stamens as many as petals, opposite to and 
often embraced by them, or anthers connate in a ring round the top 
of a column. Female: Carpels 1—6, when ripe drupaceous with a very 
characteristic seed and endocarp, the latter being usually a curved, 
often thickened and tubercled tube containing the seed curved round 
a solid depressed centre ; rarely seed subglobose. Albumen often 
ruminate. Cotyledons various. 

A. FIs. umbelled or cymose, or if racemose then clustered in the 

axils of large persistent bracts. Stamens connate in a 
column. Carpel I. 

Male FIs. 4-merous. Female tepals 2 1. Cissampelos. 

Male sepals 6 — 10, petals 3 — 5. Female sepals and petals 3 — 5 2. Stephania. 

B, FIs. panicled, racemed or axillary, if racemed without large 

bracts. 

1, Sepals 6, petals 0. Stamens connate in a column. Carpels 3. 

L. large. FIs. in large panicles 3. Anamirta. 

2. Sepals 6, petals 6. Stamens free. 

L. deeply cordate. FIs. racemose. Style scar sub-terminal ♦ 4. Tinospora, 

L. not cordate, rarely sub-cordate. Style scar sub-basal. FIs. 

in axillary racemes or racemiform panicles, leaves glabrous 5. Tiliacora. 

FIs. axillary or in capitate cymes, leaves villous or pubescent 6, Cocculus. 
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1. CISSAMPELOS, L. 

A slender climber from a perennial root-stock. Male flowers cymose. 
Sepals 4, rarely 5 — 6. Petals connate into a peltate or 4-lobed cup. 
Anthers 4, connate round the truncate top of the staminal column and 
bursting transversely. Female flowers clustered in the axils of imbri- 
cating leafy bracts which are in racemes. Tepals 2, adnate to the bracts. 
Carpel 1. Stigmas 3. Drupe ovoid with style scar sub-basal. Endocarp 
horseshoe-shaped, compressed, margins tubercled. 

1. C. pareira, E. Pitu-singli, Ranu-red, K. ; Tejo mala, S. ; Akanadi, 
H Seng. ; Eatulpaii, Tharu. 

Stems usually annual striate, leaves usually peltate, deltoid or broadly 
ovate, rarely orbicular-reniform, 1*75" to 3*5" with 5—7 principal nerves. 
Male flower in axillary corymbose usually panicled cymes. 

Frequent throughout the area, especially in open and rocky valleys. FIs. June — 
Nov. Fr. Nov. — Jan. 

L. obtuse or retusc, nuzeronate, with straight or shallow-cordate base, somewhat 
glaucous beneath, more or less pubescent or hairy. Petioles 1- -3*25". Male FIs. 
whitish, minute, in densely hairy cymes, in the axils of foliaceous bracts, on slender 
shoots, or 2-chotomously cvmose on capillary -75 — l" long branches of axillary 
panicles. Female racemes often 6", bracts -5 — *7" diameter. Drupe orange or 
scarlet, stone -19". 

The plant has long, slender, cylindrie, often branched rhizomes under *5" dia- 
meter. These are used in the fermentation of rice beer (Ili, K.) and in combina- 
tion with Kuellia from the “Ili-ranu” of the Kols. “The Santals give the root in 
diarrhoea,’' Camp. Pelosin is derived from it. Pareira root is an allied Brazilian 
plant. 


2. STEPHANIA, Lour. 

Climbing undershrubs with usually peltate leaves. Flowers small, 
whitish, in compound cymose umbels. Male flower: Sepals 6 — 10, free. 
Petals 3 — 5, fleshy. Anthers 6, connate, dehiscence as in Cissampelos. 
Female flower: Sepals 3 — 5. Petals as in male. Stamens 0. Carpel 
1 with 3 — 6-partite style. Drupe glabrous, endocarp horseshoe-shaped, 
compressed, margins tubercled. 

1. S. hemandifolia, Walp. Syn. Akanadi, H., Beng. 

A slender . climber with peltate leaves and striate branches, sparsely 
pilose or glabrate, looking very like Cissampelos but easily distinguished 
by the inflorescence. The leaves are also less finely reticulate. 

Bettiah, Cal. Herb.l Purneah! FIs. May — Oct. Fr. to Dec. 

L. 1*5 — 5*5", somewhat glaucous floccose-puberulose or sometimes sub-tomentose 
beneath, rarely glabrous, ovate, with rotund base, often sub-acuminate. Primary 
nerves about 5. Inflorescence pubescent. 

The root is used in fever, diarrhoea, urinary diseases and dyspepsia according to 
the Hindu materia mcdica, but as Cissampelos Pareira has the same vernacular 
name it is possible that the two are often confused. 

3. ANAMIRTA, Colebr. 

Shrub climbing by means of twisted petioles and shoots with flowers 

r nided from the old wood and large shining leaves. Sepals 6 with 
appressed bracts. Petals 0. Male flower: Anthers sessile, 2-celled, 



18 


5. MENISPERMACE/E. 


[3. Anamirta. 


bursting transversely. Female flower with 9 staminodes and 3 carpels. 
Drupes on a 3-fid gynophore with sub-basal style scar. Endocarp 
spherical, deeply intruded from the base to the centre or further, the 
seed thus occupying a peripheral channel and being deeply hollowed 
out. 

1. Anamirta cocculus, IF. & A. Kalabiti Nai, Ot.; Kakmarj, H. 

An extensive climber with stems up to 3" girth and large shining 
ovate or sub-orbicular leaves 4 — 10" on petioles 4 — 8" long which have 
a twisted thickened base. Panicles drooping from the old wood, 
attaining 1 ft. or more with numerous long patent branches. 

Puri Division, especially in damp forests (Berbern, Kuhuri, etc.)l FIs. April — 
May. Fr. June. Fa er green. 

Hark light grey-brown, thick ; wood very porous, with rings of bast and large 
medullary rays. Brandies striate. Base of L. often sub-cordate, apex obtuse or 
acute. Primary nerves 3 — 5, strong, with few secondaries and transverse tertiaries. 
FIs. -25" diam. Druples *5" diam. 

Under the synonym of Cocculus suberosus , DC., /. P. and D. states that the 
poisonous berries constitute the Cocculus indicus of commerce which is the source 
of picrotoxin ; they also contain 50 per cent of oil. The juice of the fresh fruit is 
a good application to scabies and foul ulcers. 

4. TINOSPORA, Micrs. 

Shrubs with twining stems and sometimes twisted petioles and 
cordate leaves. Flowers in axillary or terminal racemes or from the 
old wood. Sepals 6, outer minute, inner larger. Petals 6, equal, 
smaller than the inner sepals. Male flower: Stamens 6, free, anther 
terminal on the thickened filament with 2 cells bursting obliquely. 
Female flower with 6 clavatc staminodes. Carpels 3, with short style 
and lobed stigmas. Drupels 1 — 3, endocarp rugose, dorsally keeled, 
ventrally concave and intruded. Cotyledons foliaceous, ovate, spreading. 


L. glabrous, not lobed 1. cordi folia. 

L. tomentosc, often 3-lobed 2. malabarica. 


1. T. cordifolia, Miers. Gurach, H., Th. Gulancha, Gunchi, j Seng.; 

Gursilai, Khond. ; Sarasati lat, Mai P. 

A climber with succulent corky stems, glabrous cordate leaves, 2 — 4" 
or rarely 5*5" by 4*75", and rather lax racemes, 2", elongating and ulti- 
mately often longer than the leaves ; racemes of green and scarlet 
drupels in fruit. 

Puri! Angul! Santal Parganas! Champaran! 

FIs. Aug^ — Dec. (perhaps all the r. s.). Fr. c. s., deciduous March — May. 

Branches in the forest sending down slender, pendulous, fleshy roots ; terete, 
seriate, with tubercled pale, sometimes shining or glaucous bark, which is finally 
loose. L. deeply cordate with large basal lobes, obtuse or more or less cuspidate; 
primary nerves 7 — 9, very reticulate between, with microscopic glistening glands 
beneath (not easily seen when dry). Petiole 1 — 3*5". Racemes shorter or longer 
than the leaves. 

Male FIs. clustered in the axils of small subulate bracts. Sepals: Outer very 
spiall, inner broadly elliptical, *12 — *15", rounded, yellow. Petals 6, equal, *08", 
broadly spathulate and concave round the stamens when young. Pistillode 0. 
Petnale FIs. usually solitary, similar to male, but the sepals are green, petals flat, 
staminodes short, linear. Carpels 3, widely separated on the short fleshy gynophore. 
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Drupels pisiform, 3, with sub-terminal style, juice very viscous. Stone broadly ellip- 
soid, with slender dorsal ridge and a vential depression, slightly muricate. 

Variety: The Khurda specimens have purple stems, rather thicker L., less reti- 
< ulate, and the female racemes only 1 — 2 *5". The L. are also very slightly puberu- 
lous beneath. 

The entire plant is used in medicine. Said to be a valuable tonic and best given 
in infusion. There are many native Indian preparations (7. P. and D p. Ill, 
under Cncculus cordifolius). 

2. Tinospora malabarica, Alievs, (inc. T. tomentosa, Miers). Bara 

Padma gulancha, Beng. ; Bara Sarasati lat, Mai. P. 

A large climber with large orbicular, ovate, or somewhat obovate 
deeply cordate leaves 4" to 9" by 8", frequently 3-angular or 3-lobed, 
and small yellowish-green flowers in racemes, usually from the old wood. 

Rocky valleys, Santal Parganas! Rare. 

FIs. Feb. —March. Fr. May — June. Deciduous Dec. — Feb. 

Stems and thicker aerial roots Icnticellatc. Branchlets hairy. L. shortly sud- 
denly caudate or acuminate. Primary nerves 5 — 7, secondaries 1 — 3, soon reticulate. 
Petioles 2*5 — 6". Male flower fascicled, inner sepals 3-5 mm. by 2*5 mm., petals 
membranous, about 2 mm. Drupels scarlet or orange. 

(The description of the flowers is from Diels, who united T . tomentosa with T. 
malabarica ). Perhaps more common than is thought, the L. are high up and are 
deciduous while the stems might be taken for those of T. cordifolia. 

5. TILIACORA, Colebr. 

A large woody climber. Flowers in racemes or narrow panicles, “some- 
times polygamous” F. B. /. ; females subsolitary, males clustered at the 
ends of the short panicle-branches. Sepals 6 f 3 outer valvate, inner larger 
imbricate. Petals 6, minute fleshy quadrate or cuneate. Male flower: 
Stamens 6, anther dehiscence vertical, somewhat introrse, pistillode of 
3 rudimentary carpels or 0. Female flower: Carpels 3 — 12, styles short, 
subulate. Drupels obovoid, laterally sub-compressed, with a narrowly 
horn shoe-shaped putamen enclosing a bony plate, the seed being in the 
horseshoe. Albumen ruminate. 

1. T. acuminata, Miers. Syn. T. racemosa, Colebr . ; Tiliakoru, Beng. 

Kalajati Noi, Or. 

Santal Parganas, locally abundant in Rajmahal Hills (as at Barhait, Burio)! Puri 
division, central and southern ranges, common! Champaran! 

FIs. April — June. Fr. June — Dec. Also seen in flower in Dec. 

Bark striated. L. 3*5 — 7*5" by 1*5 — 3-75", broadly ovate to ovate-lanceolate 
acuminate, shining glabrous, base rounded or shortly cuneate on the petiole, rarely 
somewhat retuse. Primary nerves 1 — 5, but if only 1 then one or more secondary 
nerves close to base, other secondary nerves 1--2, all raised beneath and decurrent 
on the mid-rib, tertiaries finely reticulate. Petioles articulate at the base, *5 — 1" 
long. Inflorescence tomentose or pubescent. Female 1 — 2*5" long, male panicle 
sometimes longer. FIs. yellowish, 3 — 4 bracteolatc. Drupels red, *5" long. 


6. COCCULUS, DC. 

Climbing shrubs or sub-herbaceous (in one species a small tree). 
Flowers axillary or in short cymes or panicles, rarely shortly racemose. 
Sepals 6, inner larger. Petals 6, smaller than the inner sepals, with 
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inflexed lateral auricles embracing the base of the stamens in the male, 
minute staminodes in the female. Anthers subglobose, cells bursting 
transversely. Carpels 3 — 6. Drupels compressed, endocarp shaped like 
an oblique corrugated horseshoe surrounding a central plate, style scar 
sub-basal. 

1. C. hirsutus, Diels. Syn. C. villosus DC. 

A slender villosely tomentose climber with deltoid to ovate-oblong 
obtuse mucronate leaves attaining 3" by 2", smaller upwards and oblong 
on the flowering branches. Flowers: Male in axillary short-peduncled 
small capitate cymes ; female peduncle usually, 1 — 3-flowered, axillary, 
minute, greenish, *1" diam. Drupels dark purple. 

Very common over bushes in the Sone valley, Palamau, and extending through 
Hazaribagh and the Santal Parganas ! Manbhum ! Puri ; common ! 

FIs. Nov. — April. Fr. March — May. 

L. sometimes with large coarse teeth or with triangular obtuse or acute lobes. 
Petioles *08 — *5", primary nerves usually 5. 

The plant when triturated with water is said to gelatinise it. 


FAM. 6. BERBERIDACE&. 

Usually shrubs with scaly buds. Leaves simple or compound. 
Stipules rarely present. Flowers often globose, regular, solitary or 
racemose, usually yellow r or white. Sepals and petals free, hypogynous, 
caducous, 3-, rarely 4 — 6-merous, in 2 or several whorls, imbricate, or 
the sepals valvate. Stamens 3—6, opposite the petals ; anthers erect, 
with adnate cells dehiscing by lids or valves, or by lateral or dorsal 
slits. Carpels 1 — 3, free, oblong, stigma dilated, or conic or oblong. 
Ovules anatropous, rarely orthotropous, basal, or on the ventral suture 
or parietal. Fruiting carpels dehiscent or baccate. Albumen copious. 
Embryo straight or curved. 


1. BERBERIS, L . 

Shrubs with yellow wood and simple or pinnate or mostly dimorphic 
leaves, those on the main branches converted into 3 — 5-par tite spines, 
bearing in their axils abbreviated branchlets with simple coriaceous 
leaves. Flowers yellow, solitary, fascicled or racemed, with 2 — 3 
appressed bracts. Sepals 3 + 3. Petals 3 + 3. Stamens 6, anthers 
dehiscing by valves. Carpel 1 with peltate stigma. Ovules, few erect, 
basal. Fruit baccate. 

1. B. asiatica, Roxb. 

A very pretty shrub with small 1 — 5-partite spines and coriaceous 
entire or spinose- toothed leaves 1 — 3". Flowers *25 — *3" in short corym- 
bose racemes. Berry purple-blue, pruinose, *3". 

Parasnath, 4000 ft. FIs. Feb. — April. Fr. May — June. Evergreen. 

Berries sometimes eaten. They are laxative. 
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FAM. 7. NYMPHffiACEJE 

Aquatics with often peltate leaves, the margins involute in bud. 
Flowers solitary from the root, sepals and petals 3 — 5-merous, or many 
and often spirally arranged, sometimes adnate to a fleshy disc or en- 
larged torus. Stamens co. Ovary apocarpous or syncarpous, carpels 
whorled, in Nelumbium sunk in the enlarged torus, stigmas peltate 
or decurrent. Ovules parietal, anatropous or orthotropous. Fruiting 
carpels usually dry, but indehisccnt, sometimes connate into a fleshy 
or spongy syncarp. The fruit sometimes matures beneath the water. 
Seeds sometimes arilled. Albumen flowery or 0. Embryo enclosed 
in the enlarged embryo sac. 

A. Carpels whorled, more or less connate into a syncarpous 

ovary. Leaves all floating. 

Ovary somewhat sunk in the torus, to which the upper 

tepals only are adnate. Unarmed 1. Nymphsea. 

Ovary wholly sunk in the torus inferior to the tepals and 

stamens. Prickly 2. Euryale. 

B. Carpels completely apocarpous, irregularly sunk in the torus. 

Tepals all inferior 3. Nelumbium . 


1. NYMPH/E A, L. Water-lily. 

Herbs with floating leaves rising from a perennial rhizome or corm. 
Flowers large, white, blue or red. Sepals 4, inserted almost at the base 
of the torus. Petals numerous, the inner gradually passing into 
stamens, spiral, the uppermost being almost superior. Carpels many 
whorled, sunk in the torus and forming a syncarpous ovary with con- 
cave top and radiating stigmas. Fruit spongy, maturing under water 
and irregularly breaking up. 

L. sharply sinuate-toothed. Sepals ribbed. Anthers not append- 

aged. FIs. red to white 1. lotus. 

L. obtusely sinuate or entire. 

Sepals scarcely ribbed. Anthers scarcely appendaged. FIs. 

white 2. esculenta. 

Sepals veined, not ribbed. Anthers appendaged. FIs. blue 
to white 3. stellata . 

1. N. lotus, L. Kumuda, Sans.; Koka, Koi, H . (the flower); Saluka, 
Beng. ; the White Indian Water Lily ; Raktopala, Sans. ; Rakta 
Chandana, Sandaka, H . ; Rakta-Kambala, Beng . ; The Red Indian 
Water Lily. 

Rhizome nodular, large, over 3" usually 4" diam. Leaves usually 
pubescent beneath, strongly veined, the veins repeatedly bifurcate. 
Flowers usually large and over 3". Connective of anthers not at all, or 
very slightly, produced beyond the cells. Carpels 10-— 20. Stigmatic 
rays clubbed. 

Var. a. lotus proper. Flowers white or pink. 

Var. j8. rubra. N. rubra , Roxb. Flowers red or crimson. Throughout 
the province in fresh water, tanks, etc. 

The tubers and seeds are eaten, the tubers sometimes eaten raw and the seeds 
after being parched. 
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2. N. esculenta, Roxb. N. lotus var. esculenta, F, B. /. ; Chota Suncli, 
Bang. ; Small White Indian Water Lily. 

Corm small, ovoid, 2 — 3". Leaves somewhat pubescent beneath, 
nerves more reticulate and less strong. Flowers white, under 3*5". 
Connective of anthers usually slightly produced, but not foliaceous. 
Carpels 10 — 15. Stigmas incurved. 

The tubers are considered superior to any other kind according to Roxburgh. 
This species seems intermediate between 1 and 3. 

3. N. stellata, WilhL Syn. N. cyanea, Roxb. ; N. versicolor, Roxb. ; 
Nilotpala, Sans. ; Bhengt, H . ; Sundi, Nilpadma, Nilsaphala, Beng . ; 
The Blue Water Lily. 

Corm as in esculenta , not nodular. Leaves glabrous, entire or slightly 
sinuate, nerves beneath more reticulate and less strong than in N. lotus. 
Flowers usually blue, sometimes white or pink. Apices of the anthers 
appendaged or foliaceous, often coloured. 

Var. a. stellata proper. FIs. azure, only 2" diam. Petals only 8 and stigma 8- 
rayed (Roxburgh). 

Var. /?. versicolor, Ro.xh. FIs. white or pink. Roxburgh says the sinus of the 
leaves is wedge-shaped and the fruit 15-celled. 

Var. y. major, Voight. FIs. pale blue, 4 — 5" diam. Petals 8 — 12". Fr. 10 — 12- 
celled. Ranchi, Singbhum, etc.! 

The species is found throughout the province. The description of the varieties 
is founded on Roxburgh. Their distribution has not been noted. 

2. EURYALE, Salisb. 

Very prickly aquatics with orbicular floating leaves, mote or less 
corrugate or bulla te above and with very prominent nervation beneath. 
Sepals 4, inserted on the torus above the level of the ovary, together 
w'ith the many seriate petals, which pass gradually into the sepals and 
stamens ; the latter are in bundles of 8, innermost stamens sterile. 
Carpels 8, many sunk deeply in the torus, connate in a single whorl. 
Ovules few. Fruit spongy. Albumen floury. 

1. E. ferox, Salisb. Syn. Anneslca spinosa, Roxb.: Makhana, H . ; 
Kanta Padma, Or. 

Scarcelv rhizomatous. Leaves deep purple beneath, prickly on the 
nerves. ^Petioles prickly. Rowers a lovely violet-blue, or bright red, 
under 2". Fruit 2 — 4", prickly, gradually irregularly breaking tip. 
Seeds about 20, arilled. 

B. & O., locality not noted, probably Purneah! Purneah, Buck. Ham . The 
plant was recognisable from the prickles but not in flower! FIs. most of the year. 

The farinaceous seeds are largely eaten (Roxb., Ham.). They are called 
Makhanna in Sans., and are said to be suited for sick people (Dutt.). 

3. NELUMBIUM, /ha*. The Sacred Lotus. 

A large, beautiful aquatic, with milky juice and stout creeping 
rhizome. Leaves floating and also raised high above the water, peltate. 
Sepals, petals and stamens spirally arranged, passing gradually into tine 
another ; anthers clavate at the end. Carpels many, irregularly sunk 
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in the flat top of the large fleshy obconic torus, laterally attached. 
Ovules 1 — 2. Fruiting torus spongy and dry, containing the dry, ripe, 
loose carpels in its cavities, 

1. N. speciosum, Willd . Padma, Kaniala, Sans. (Pundarik, the white 
variety. Kokanada, the red variety) ; Shwct Padma and Rakta 
Padma, Bang. 

Peduncles and petioles often raised high above the water, sometimes 
with weak prickles. Flowers white or rose-coloured like immense roses. 

On tanks, etc., throughout the province. FIs. April July. Fr. Dec. -Jan. 

This very sacred plant of the Hindus and Buddhists had various names given to 
its several parts ; the whole plant was called Pad mini , the flowers as above, the 
torus Karnikara , the filaments Kinjalka, etc, 

Hamilton says the fruit is called Chaka in Purncah, the root Mrinab, and eaten 
raw or cooked. The plant is called lUsangr in II. 

The internodes of the rhizome and the seeds are eaten ; the leaves are used for 
plates. 


FAM. 8. PAPAVERACEiZE. 

Herbs with milky, often yellow juice. Leaves radical or alternate 
exstipulate. Flowers often showy, regular. Sepals 2 (or 3). Petals 
2 + 2 (or 3 + 3). Stamens oc. Ovary 1 -celled, with 2-several parietal, 
often lamelliform placentae and many ovules. Stigmas many, radiating 
but often connate. Fruit capsular, dehiscing by pores or valves. Seeds 
many, small, with fleshy and oily albumen. Embryo minute. 

Sepals 2. Petals 4. Capsules globose 1. Papavcr. 

Sepals 3. Petals 6. Capsules oblong 2. Argemone. 


1. PAP AVER, L. Poppy. 

Leaves lobed or cut, not prickly. Stigmas sessile, radiating, connate, 
peltate or pyramidal, with many short free lobes. Capsule short, 
opening by small valves under the lobes. 

1. P. somniferum, L. Pasto, Beng. ; Apliim (Opium), Vcrn. ; The 
Opium Poppy. 

A stout herb, 2 — 4 ft., glaucous, with oblong amplexicaul lobed, 
toothed and serrate leaves and large, usually white flowers. Sepals 
glabrous. Capsule large, 1" diam. Seeds usually white (or black, 
F. B. L). 

It used to be largely cultivated in the Northern Tract, and feral plants may still 
be found. 


2. ARGEMONE, L, 

An erect, thistle-like annual with yellow juice and bright yellow 
flowers. Sepals 2 — 3. Petals 4 — 6. Stigma 4 — 7-lobed on a very short 
style. Capsule oblong, usually with prickles, dehiscing by short valves 
alternating with the stigmas. 
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1. A. mexicana, L „ Siyal-Kanta, Kari-Kanta, K., Beng . ; Gokhula 
janum, S. ; Deng Bejari, Sarpuni, Or. 

A prickly herb 2 — 3 ft. with sinuate pinnatifid green and white leaves 
which are half amplexicaul. Flowers 2" diam. Sepals cuspidate. Cap- 
sules 75 — 15" long. 

Naturalised (from America) and very common in waste ground. FIs. Feb.-June 
and more or less throughout the year. 

The seeds, which are often found collected into little heaps by ants, yield an oil 
which is used for lighting and anointing purposes. 


FAM. 9. FUMARIACE/E. 

Herbs with watery juice and usually lobed or dissected, alternate, 
rarely opposite leaves. Flowers irregular racemose. Sepals 2. very 
small and deciduous. Pet. 2 + 2, 2 outer larger, one or both gibbous 
or spurred, 2 inner erect, often coherent at the tip. Stamens 6, in two 
bundles opposite the outer petals, lateral in each bundle with 1 -celled 
anthers. Ovary 1-celled, stigma simple or lobed. Ot tiles 2 or more, 
parietal. Fruit a 2-valvcd capsule or indeliiscent and then only 1- 
seeded. Seeds albuminous. 

1. FUMARIA, L. Fumitory. 

Sometimes scandent. Leaves dissected with very narrow segments. 
One outer petal obtusely spurred. Stamens 6, diadelpbous. Ovules 
2. Fruit indchiscent, 1 -seeded. 

1. F. parviflora, Lamk . Pit papra, H . ; Ban-salpha, Beng. 

A diffuse much-branchcd annual glaucous weed, with flat linear leaf 
segments and small whitish or rose-coloured flowers, *2 — *3" long with 
purple tips to the petals. Racemes '5 — 1". Sepals lanceolate. Fruit 
globose, rugose when dry with 2 pits at the top. 

Cultivated fields, chiefly in the Northern Tract, Bettiah! FIs., Fr. c.s. to March. 

This is one of the species of Fumitory which is found in England, and dis- 
tinguished by the very small sepals and pedicels exceeding the bracts. 


FAM. 10. CRUCIFERflE. 

Herbs with watery juice and simple or pinnate, entire or cut, exsti- 
pulate alternate leaves. Flowers regular or outer radiant. Sepals 4, 
free. Petals 4, hypogynous, spreading, imbricate or convolute. Disc 
glands usually 4, sessile opposite the sepals. Stamens 6, tetradynamous, 
4 longer opposite the median sepals approximate in pairs, very rarely 
stamens only 4 or 2. Ovary syncarpous, of 2 lateral carpels, 1 -locular, 
or most usually spuriously 2-locular by a longitudinal membranous 
partition ( replum ) connecting the two parietal placentae, the edges of 
the replum itself being placentiferous, more rarely divided by trans- 
verse partitions. Ovules 1 — 2 or oc , campylotropous, or amphitropous. 
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Fruit usually elongate, pod-like and 2-valved (Silique), the valves 
breaking away from the replum, or short dehiscent or in dehiscent. 
Seed exalbuminous. Cotyledons large, with the radicle turned up on 
the back of one (incumbent) or along their edges (accumbent). 

A family of great economic importance with many well-known esculent vegetables 
•(Cabbage, Cauliflower, Knollchol, Turnip, etc.) not here described, and several 
garden plants, some of which may occasionally be found as escapes. Some culti- 
vated forms of Brassica have more than 2 carpels and pod-valves, and the replum 
is then often absent. 

1. Fr. a silique with broad rcplum (silique rather short in 2). 
a. Sepals gibbous at the base. Silique with a beak. FIs. 


usually yellow. 

Silique long. Seeds 1 -seriate 1. Brassica . 

Silique rather short, turgid. Seeds 2-scriate . . .2. Eruca. 

b. Sepals not gibbous at the base. Silique not beaked. 

FIs. usually yellow. Sepals spreading. Pod turgid . . 3. Nasturtium. 

FIs. white or rose. Sepals erect. Pod flat . . . .4. Cardaminc. 

2. Fr. short and broad (siliculus) with broad replum. 

Glabrous. FIs. white or yellow 5. Cochlearia. 

Hoary. FIs. white 6 . Alyssum. 

3. Fr. a siliculus, compressed, with narrow rcplum. FIs. white. 

Pods obeordate or cuncate, not winged 7. Capsella. 

Pods ovate or oblong, or orbicular, not winged . . .8. Lepidium. 

Pods winged or keeled 9. Thlaspi. 

4. Fr. indehiscent. 

Racemes contracted, leaf-opposed. Fr. small, didymous . 10. Senebiera. 
Racemes elongate. Pod laige, often septate . . . .11. Raphanus. 


1. BRASSICA, L. 

Leaves entire, lyratc or pinnatifid. Lateral sepals saccate or gibbous 
at base. Petals with long claws, yellow, rarely white. Pod with a seed- 
less indehiscent beak, sometimes 3 — 4-valved (in cultivation), replum 
membranous. Seeds globose, cotyledons incumbent. 

1. Cauline L. amplcxitaul, base usually auric led. 

L. all, or young only, hairy, covered with a pale bloom . . 1. campestris. 

L. quite glabrous, a faint bloom only beneath . . .2. napus. 

2. Cauline L. not amplcxitaul, narrowed to their base . . .3. juncea. 

There is much difference of opinion as to the best limitation of the species and 
varieties of this genus. The above characters of campestris and napus are after 
Prain, but I admit that T have not found them easy to work, and it is perhaps 
preferable to consider both as forms of one species, catupestris , as in the F. B. J. 

The common Turnip is B. rapa, L., var. rapifera (or B. campestris , sttb-sp. rapa), 
Salgam, H., Beng. 

Brassica oleracea , L., and its varieties include the Cabbage, Kobi, Vern. ; 
Cauliflower, Phul-kobi, Vern . ; Kohlrabi or Knolkohl, Band-kobi or Gol-kobi, Vern. 
They are largely cultivated in European gardens in the cold season. 

1. B. campestris, L. 

An erect rather stout herb often with a swollen tap-root ; lower 
leaves lyrate hispid or hairy,* upper amplexicaul and auricled, oblong 
or lanceolate, covered with a glaucous grey bloom. Pod with a flat 
seedless beak. 

FIs., Fr. c.s. 


But see urn 
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Var. oleifera, DC. Rape, Colza. 

Very stout, with stems as thick as the finger, ending in a swollen spindle-shaped 
root. L. up to 8" by 3" with large lobes 1-5". Pods slender, headed. Appears to be 
cultivated at the Government farms only. 

Var. sarson, Prain (‘Bengal Plants/ p. 220). Sarson, H. : Swet-sarisha, 
swet-rai, Beng. 

Stout but with slender roots. L. up to 10", lowest not amplexicaul; upper up to 
5", auriclcd. Pods stout, 2" by -25", not at all beaded. Seeds white or black. Prain 
states that there are two races, Natiui sarson (Sinapis glauea. Roxb.) with erect 
pods, and Ulti sarson, with pendant pods ; that the first is generally cultivated 
(it is, however, rare in our area), and the second slightly cultivated in Eastern 
Behar and perhaps in Purneah. Roxburgh, however, says of his S. glauea or 
Shwet Rai that the leaves are everywhere glabrous (so that it should come under 
the next species)! and glaucous, lower lyrate, upper sub-lanceolate. Seed white. 

Gives colza oil. Roxburgh says much used in the diet of the Hindus. 

Var. esculenta, DC. Pods small, not beaded. The roots and leaves 
are eaten. 

2. B. napus, / , var. dichotoma, Prain. Syn. B. camjiestris, sub.-sp. 
napus ; \F. B. I./ in pari : Sinapis dichotoma, Roxb. ; Puri, Tori, H. ; 
Sanchi, sarsi, sada rai, Beng . ; Marti, K. ; Indian Rape, Mustard. 

A more slender plant than campcstris and quite glabrous, rather 
glaucous. Radicle and lower tauline leaves lyrate pinnatifkl, less lobed 
than in campcstris and often only 3". FIs. *4 — *5" diam., pale golden 
yellow. Sepals erect or erecto-patcni. Pods 1*5 — 2", including a beak 
5 — *7", erecto-patent, on pedicels 6 — 75" long, glabrous. Seeds about 16. 

The commonest cultivated species, especially in Chota Nagpur, forming fields of 
a beautiful yellow in the early part of the cold season. In all the districts! 

There are two varieties — Lotni Turi (Lutni, S.) with seeds black, and T aria Turi 
(Thadia-turi, .V.) with seeds yellow. 

The young L. arc eaten as a vegetable, blit it is grown mainly for the oil, not 
locally for mustard. Mustard oil is said by Indians to promote the growth of the 
hair, and to keep the skin soft and wholesome. 

The mustard of commerce is officially given as the seed of B. nigra and B. alba, 
both with only 1 — 5 seeds in the pod, though B. jnneea is also used, and “white 
Indian mustard seed” is also exported, and is probably B. campestris. 

Wood ( Plants of Chutia Nagpur) records both B. alba, II. f. & T., and B. nigra, 
Koch, from Chota Nagpur with the vernacular name of Sirsu, but I have seen no 
specimens, 

3, B. juncea, H. f. & T. Sinapis ramosa, Roxb . ; Rai, H. S . ; Rai 
sarisha, Beng. ; Mustard. 

Stout or slender with long-petiolcd leaves, not amplexicaul, attaining 
12", but often quite small, especially in feral states ; there are often 
small leaflets or auricles along the petiole. Glabrous, or a few soft 
white hairs near base of plant, and leaves sometimes scabrous, lower 
lyrate, upper lobatc to entire. Flowers bright yellow, pedicels and 
calyx spreading. Pod 1 — 2", somewhat vertically compressed, and beak 
very short acuminate. Seeds dark brown, reticulate. 

In all the provinces, including Chota Nagpur, f. Prain ; not common in Chota 
Nagpur, Manblium ! FI., Fr. c.s. from Sept. 
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The often very short beak well distinguishes the pod of ihis species. The seeds 
arc used for the oil, and also exported for mustard. The seeds arc rather larger 
and more oblong than those ol preceding species. Campbell says it is largely 
cultivated on bari land. 


2. ERUCA, Tourn. 

Brassica-Wko herbs, but flowers sometimes white or lilac, petals 
veined. Seeds numerous, 2-scriatc-globose. 

1. E. sativa, Lanik. Rrassica erucoides, Roxb ; Swet sarish, Bcng. ; 

Taranuri, H. 

A mustard-like herb with hairy or glabresccnt stems, unevenly 
pinnatifid leaves 3 — 7" long, usually with linear-oblong segments, rarely 
sub-entire, sometimes twice pinnatifid. Flowers white or veined, '5" 
diam., on pedicels shorter than the calyx. Sepals erect, *38 — *4". Pods 
erect and appressed to the racliis, turgid, *75 — 9", including the 
flattened beak, which is half as long or more as the seeding portion. 

Banks of the Ganges, T.T.l Possibly in the Northern Tract. Chota Nagpur, 
f. Wood. 

Els., Fr. Sept. 


3. NASTURTIUM, H. Br. 

Terrestrial or aquatic herbs, with entire lobed or pinnatifid leaves 
and small yellow, rarely white, flowers. Sepals short, spreading, not 
saccate. Petals short, scarcely clawed. Silique long or short, nearly 
terete. Stigma entire or two-lobcd. Seeds small two-scriate or irregularly 
1 -seriate, cotyledons accumbcnt. 

A. FIs. yellow. 

L. lyrate-pinnatifid. Pods short-oblong 1. pain site . 

L. not lyrate. Pods linear-oblong 2. indicum. 

B. FIs. white. The water-cress 3. officinale. 

1. N. palustre, PC. 

Glabrous except a few small hairs on the auricles at base of leaves. 
Leaves lyrate-pinnatifid. Mowers small, yellow, in elongate racemes. 
Pods '25 — *3" long by 1 — 12" broad, on spreading or renexed pedicels 
three-fourths to as long as themselves, often upeurved. 

In wet places north of the Ganges, hut not common! FIs., Fr. Oct. — May. 

2. N. indicum, PC. Syn. Sinapis divaricata, Roxb. 

Usually pubescent all over but sometimes glabrous. Leaves 2-pinnati- 
sect or pinnatisect and pinnatifid or gashed and toothed, more rarely 
simple oblanceolate, coarsely toothed. Flowers small, yellow, racemed. 
Pods linear, rarely linear-oblong, *5 — *7" long, on spreading or erecto- 
patent short pedicels rarely half as long as the pod. 

Common in Northern Area, also in gardens (Ranchi) as a weed in Central 
Area! FIs., Fr. Oct. — April, 

3. N. officinale, Br. The common water-cress is cultivated in Chota 
Nagpur, Wood. 
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4. CARDAMINE, L. 

Leaves entire, lobed or pinnate, often flaccid. Flowers usually white 
to violet. Sepals not gibbous. Petals clawed. Pod narrow-linear com- 
pressed, tapermg both ends, but not beaked, valves with distinct midrib 
curling up elastically on dehiscence. Seeds 1 -seriate, compressed, 
cotyledons accumbent. 

1. C. hirsuta, L., var. sylvatica. C. debilis, Don, B.P. ; C. fiexuosa. 
Withering. 

A small erect, or branched from the root, glabrous plant 3 — 9" high 
with pinnate leaves, very small white flowers in terminal racemes and 
linear pods, *6 — 9" long, erect. 

Not very common. On damp walls, Ranchi 1 and probably in Northern Area. 
FIs., Fr. July — Nov. 

Leaflets usually small and rounded, petiolated, often dentate or lobulatc. Petals 
narrow, erect. Stamens 6. 


5. COCHLEARIA, L. Scurvy-grass. 

Glabrous, often fleshy, with entire or pinnatifid leaves. Flowers 
white, yellow or violet, shortly racemcd or corymbose. Sepals spreading. 
Pods globose, ovoid or oblong, with convex turgid valves. Seeds 
compressed, cotyledons accumbent. 

1. C. flava, Ham. 

A diffusely-branched annual ; branches 6 — 15", with pinnatifid and 
toothed leaves 1 — 3" long, and elongated racemes of very small white 
or yellow flowers and sub-globose pods *2" long. 

Not uncommon in the Northern Area on river banks. Dehri-on-Soanel Patna! 
Soane, alluvial lands (/. D. H.)\ Monghyr! 

FIs. Fr. July— Feb. 

Said to be used for fever. 


6. ALYSSUM, L. 

1. A. maritimum, L. 

A diffuse herb with branches 6 — 10", sparsely clothed like the leaves 
with adpressed 2-partite hairs. Leaves linear-oblanceolate, entire, 1 — 2". 
Flowers small, white, in dense terminal racemes at the ends of the 
branches, sub-corymbose when young. Pods orbicular-ellipsoid, *1", 
cells 1 -seeded. 

Near gardens in the Northern Area. FIs. c.s. 

7. CAPSELLA, Moench. Shepherd’s Purse. 

Small weeds with rosulate entire or pinnatifid leaves and very small 
white, racemed flowers. Pods obcordate-cuneate, much laterally com- 
pressed, so that the replum is very narrow. Seeds many, 2-seriate, 
narrowly-margined, cotyledons incumbent. 

1. C. bursa-pastoris, Moench. 

The well-known little European weed which is occasionally found in 
the northern area during the cold season. Height 3 — 12". Cauline 
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leaves amplexicaul auricled. Flowers *08" diam. Siliculus -25 — 3" on 
slender pedicels. Seeds oblong punctate. 

FIs. c.s. 

8. LEPIDIUM, L. Cress. 

1. L. sativum, E. Halim, alevari. Yarn. Common Cress. 

Herb 1 — 3 ft. high, glabrous or slightly hairy. Lower leaves 1 — 2- 
pinnate, upper pinnatifid or lobed with oblong obcuneate or linear lobes. 
Flowers very small, white, in elongating racemes. Pods '2", numerous, 
broadly-elliptic, compressed, with an apical notch containing the short 
style. Pedicels sub-erect, scarcely as long as the pod. 

Cultivated and as an escape, but not common. Northern Tract ; along Soane 
River (/. D. H.)l Chota Nagpur ( Wood ). 

9. THLASPI, L. Penny Cress. 

1. T. arvense, L. 

An erect herb 6 — 18", usually single, with radical, rosulate, petioled 
leaves, soon disappearing, and cauline leaves, amplexicaul, suberect, 
sagittate, sinuate-tootlud, glabrous. Flowers *2", white, in elongating 
terminal racemes. Pods suborbicuTar, laterally compressed, *5 — *7" long, 
somewhat broader upwards, winged, and with a deep notch containing 
the very short style ; pedicels slender, patent. 

A weed of cultivation, rare in the Northern Tract; Champaran! 

FIs. Sept. 


10. SENEB1ERA, DC. Wart-Cress. 

1. S. pinnatifida , DC. Syn. S. didyma, Pers. 

A diffuse, branched, small leafy herb with finely-cut 1 — 2-pinnatifid 
.leaves 1 — 2" long, very minute, white, usually apetalous and 2-androus 
flowers in numerous leaf-opposed racemes, *75 — 2" long and small, close 
didymous pods, consisting of two wrinkled indehiscent lobes which 
separate on falling. Seed, 1 in each lobe, reniform. 

It occurs in Calcutta and in the United Provinces (at Banda), so will probably be 
found in Bihar .and Orissa. 

FIs., Fr. Jan. — Feb. 


11. RAPHANUS, L. Radish. 

Annuals or biennials with lyrate-pinnate or pinnatifid leaves and 
moderate-sized or large white, or purple, flowers in long ebracteate 
racemes. Sepals erect, the lateral saccate at base. Pods indehiscent, 
elongate, terete and swollen, with a long acuminate beak, 1- or several- 
celled within by transverse pithy septa. Seeds globose or ovoid, cotyle- 
dons conduplicate, retuse. Radicle incumbent. 

The genus is closely allied to Brassica . 

1. R. sativus, L. Morai, K. ; Mula, Muli, Beng. ; Purabi sarisha, 
Seuti sarisha, Tora, H. 

It is frequently cultivated as a crop in our area! FIs., Fr. Jan.— Feb. 
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A herb 2 — 3 ft. with the radical and lower caiiline L. usually lyrate pinnatifid, 
but sometimes terminal lobe not much larger than others, usually coarsely toothed 
and hispid ; upper not amplcxicaul nor auricled, linear. FIs. usually white. Sepals 
•25 — *35". Petals narrowly obovate, rather persistent. Pods 1*5". subercct or 
spreading, 2 — 8-seeded jointed, usually filled with pith between the large seeds. 
Funicle of ovules short and flat. 

Some forms resemble Eruca without the fruit. It can be distinguished by the 
long pedicels, *4" or more, and shorter sepals, as well as the 1 -seriate ovules. The 
root in feral states is very hard. The root and seeds yield an oil for which it is 
chiefly cultivated in Purneah. Root largely eaten and also unripe fruits. 


FAM. 11. CAPPARIDACEjE. 


Herbs, shrubs or trees, sometimes climbing by means of stipulary 
prickles ; stipules sometimes 0. Leaves simple or digitate. Plowers 
solitary umbclled or racemcd or in extra-axillary vertical rows. Sepals 
4. Petals 4, hypogynous or on a large disc. Stamens 4 — oc, sometimes 
on a gonophore. Ovary usually on a gynophore or gynandrophore, 
which may become long and woody in fruit, 1 -celled, with 2 — 4 parietal 
placentae and numerous campylotropous ovules. Style short or 0, 
stigma depressed or capitate. Fruit capsular or baccate. Seeds exalbu- 
minous, embryo incurved, often spiral. 


1. Herbs with oblong or linear capsules. 

Gonophore 0, gynophore short or 0 . 
Gynandrophore with 6 stamens only . 

2. Shrubs or trees, sometimes scandent. Fr. baccate. 
Sepals open in bud, adnate below to disc . 

Sepals closed in bud, free, 2-scriate . 


1. Cleome. 

2. Cynandropsis . 

3. Cralxva . 

4. Capparis. 


1. CLEOME, L. 

Herbs with simple or digitate leaves and racemose yellow or red 
flowers. Gonophore 0. Ovules many on 2 parietal placenta;. Fruit 
an oblong or linear capsule with 2 valves, which separate from the 
seed-bearing placenta. Seeds reniform. 


L. simple . . . . . . . . . .1. monophylla. 

L. digitate. 

FIs. yellow. L. glandular pubescent 2. viscosa. 

FIs. rose- or violet-coloured. L. not glandular . . .3. Chelidonii. 


1. C. monophylla, L. Hurhura (viewed as a pot-herb), Kedar jhawar 
(as a medicine), S. ; Chamani, K. 

A pubescent and glandular branched herb 1 — 2\ ft. high with oblong 
or oblong-lanccolale or ovatc-lanccolate leaves 1 — -2" long, of which the 
lower arc petioled, and elongating leafy racemes of dull or pale purple 
flowers in the axils of petioled bracts. Sepals linear. Petals long- 
clawed, *25", stamens 6. Ovary glandular, elongating into a linear 
capsule, 2 — 4 ". 

Common and probably found in all districts. FI., r. s. 

The L. are eaten as a pot-herb. The pounded root is put on the lips (by the 
Santals) to restore consciousness when in a faint (Campbell). 


2. C. viscosa, L. Chamani, K. ; Harhara, S. ; Hurhuria, Seng. 

An erect pubescent and glandular herb, 1 — 3 ft. high, with 3 — 5- 
foliolate leaves, ovate to obovate leaflets and long-pedicelled yellow 
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flowers in long racemes. Petals 5" Stamens 12 or more. Capsule 
2 — 3", striate, glandular pubescent. 

Very common throughout the area. FI., Fr., r. s. 

The seeds arc said to have the same properties as mustard, and are regarded as 
anthelmintic, carminative and stimulant ; externally they act as a vesicant. They 
give a fixed oil. 

3. C. chelidonii, L- f . Syn. Polanisia chelidonii, DC. 

A pretty species 2 — 3 ft. high, somewhat scabrid but without hairs. 
Leaves 5 — 9-foliolate, with obovate leaflets or upper 3-foliolate with 
linear leaflets {Polanisia angulata , DC.). Flowers 1" long-pedicelled. 
Stamens very numerous. 

Watery places, not common. Santal Parganas! Orissa! FIs. July — Sept. The 
seeds are said to be used in curries. 

2. GYNANDROPSIS, DC. 

Differs from Cleome in that there is a well-marked gynandrophore. 
The aestivation also is open, whereas the petals of Cleome are imbricate 
in bud. 

1. G. pentaphylla, DC. Chamani, K. ; Seta kata arak, S. (f. Camp- 
bell!) ; Sada hurhuria, Beng. (f. PrainX 

A very common strong-smelling, somewhat betid weed, 1 — 3 ft. high, 
with digitate long-petiolcd leaves, 5 sessile, unequal, obovate, glandular- 
hairy leaflets, and elongating corymbiform racemes of purple or white 
flowers ‘3 — *7" diam. and 3-foliolate bracts. Anthers purple. 

Throughout the area. FIs. July— August. 

It is eaten as a sag (arak) by the Santals and Kols. 

3. CR AT/EVA, L. 

Trees with digitately 3-foliolate leaves and large white yellow or 
purplish flowers. Sepals cohering below with the lobed disc. Petals 4, 
long-clawed, open in bud. Stamens many, adnate to the base of the 
long slender gynophore. Ovary 1 -celled, ovules many. Fruit baccate. 

1. C. religiosa, Forst. Barun, Vanina, H., Beng., Or. 

A small spreading tree, very handsome in flower when covered with 
its terminal corymbs of flowers, which vary in colour from white and 
cream to yellow and pink with purple stamens, and arc 2 — 2*5" diam. 

Chiefly along rivers and streams. Rare in C. N. (Salai, Dighia, etc.)! Puri and 
Cuttack frequent, becoming a dwarf shrub on the coast at Chandpur! Narsingpur 
jungles! Along the Mahanadi River! Frequently cultivated all over the province. 

FIs. March — April, mostly with the L., but sometimes before the new L. Fr. 
June. Deciduous Jan. — March. 

Twigs with white lenticels. Leaflets ovate to lanceolate, gradually or abruptly 
(var. Nurvala) acuminate, pale beneath, about 4*5". Pet. *7 — 1*25". Gvnopnore 
2" or more. Berry yellow globose, 1" diam.. or ovoid (var. Nurvala). 

Wood used for combs. Cooper. Fr. sometimes eaten. 

4. CAPPARIS, L. 

Trees or shrubs usually climbing. Leaves simple, often with stipulary 
thorns. Petals not clawed. Stamens at base of the long gynophore. 
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4. Capparis*. 


Ovary on the gynophore 1 — 4-celled. Fruit baccate, but often hardL 
Seeds many, cotyledons spirally rolled. 


1. FIs. solitary axillary. Thorns straight or curved. Branching 
shrubs. 

L. orbicular 

L. oblong or ovate-lanceolate ....... 

2. FIs. 1 — several in vertical supra -axillary lines. Climber, thorns 

curved 

3. FIs. in terminal umbels or corymbs. Climbers (sometimes 
erect in 5). 

A. FIs. large, 3" diam. L. 1 *5 — 3*7" 

B. FIs. small, *25" — • 5 " diam. 

Corymbs simple. Stamens many 

Corymbs panicled. Stamens few 


1. spinosa. 

2. brevispina . 

3. horrida. 


4. Roxburghii. 

5. sc pinna. 

6. jloribunda. 


1, C. spinosa, L. Var. leucophylla, DC. (sp.). The Caper Plant; 

Kabara, H. 

A much-branched prostrate shrub, hoary, with a white pubescence, 
with orbicular or broadly ovate leaves, 1 — 2", and white solitary axillary 
flowers with purple filaments. Fruit 1*5 — 2", o\oid or oblong. 

Stony valleys in Bettiah, rare. FIs., Fr. (not seen). 

The pickled buds form the “capers” of commerce. The plant is more common 
in the Western Himalayas and Afghanistan, and is distributed to West Asia and 
N. Africa, also Europe and Australia. 


2. C. brevispina, DC. Syn. C. zeylanica, F. B. 1. ; Lephura, Niphura, 
Or. 

A rigid, much branched shrub with small straight stipulary thorns, 
oblong or narrow-elliptic, very coriaceous leaves, 1 — 2", and white and 
yellowish flowers about 2" diam. (with stamens) in the axils of the 
terminal leaves on slender pedicels, sometimes 1 — 3, terminating short 
shoots. Ovary lanceolate in outline, pubescent or tomentose. 

Puri (Kuhuri Hill in forest! Protap and Krushnanagarh Block, usually in dry 
scrub, Haslettl Rocky shores of Chilka Lake!) 

FIs. April — May. Fr. May (ripens probably June). 

Branches stout, twigs covered with small warts or papillae and young also 
flocculcnt or tomentose. Tufts of rigid set;e above the leaf axils are peculiar and 
may represent rudimentary shoots. I.. sometimes somewhat ovate-lanceolatc, base 
rounded, tip obtuse or acute and mucronate ; both surfaces reticulate with raised 
nervules and strong marginal nerves, glabrous. Petioles -05 — T5". Spines 
•05 — •2 // . Pedicels slender, about -7". Sepals lanceolate, *3". Petals -8", oblan- 
ceolate. Fr. (young) 1*5", ovoid to fusiform. “Like a fat chilli, deep red when 
ripe and eaten after boiling,” Haslett . 


3. C. horrida, D.f. Syn. C. zeylanica, L* Gaterna, K . ; Buru asaria, 
S.; Bagnai, Beng ; Bagnahim, Kharw. ; Oserwa, Asadua, Or. 

A shrub, scrambling or climbing by means of its recurved thorns, 
densely brown tomentose on the shoots, with usually ovate leaves 2 — 3" 
long and white or pink flowers ] *5 — 2" diam., which are sub-solitary 
or in vertical lines above the leaf axils, sometimes appearing panicled 

* According to The Flora of Madras } C. zeylanica , L., is the original name of 
this plant. Prain, on the other hand, says — “Not of Linn.” In any case it 
appears very inadvisable to retain the name zeylanica , which has for so long been 
used for another plant. 
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from the leaves being undeveloped at the time of flowering, and 
occasionally on short lateral shoots. Ovary globose or broadly ovoid 
glabrous on a very slender gynophore over 1" long. 

Jn hedges and thickets and along rocky nalas. Common throughout the 
province! FIs. March — May. Fr. Sept. — Oct. 

L. from narrow elliptic to orbicular-obovate, attaining 2 -5" ; shining above, base 
usually narrowed, tip mucronate, venation reticulate. Petioles *2" or larger. 
Calyx brown or purple. Petals and filaments usually purple with age. Berry 
broadly ellipsoid to globose, 1*5" diam., red when ripe on a gynophore often 2" 
long. 

4. C. Roxburgh!!, DC. Handiphuta, Or. 

A very beautiful large woody climber with hoary branches, oblong 
leaves and pure white flowers, 3" diam. (with the stamens), in terminal 
corymbs. Buds and ovary globose and glabrous. 

Puri, in rocky jungles, frequent! FIs. April — May. Fr. Sept. — Oct. 

Trunk attains 3" diam. with light grey bark furnished with large conical 
geminate bosses tipped by a spine. Blaze brown. Branches with a minute ashy 
tomentum, unarmed or with small recurved spines. L. 1-5 — 3*7" by 1 — 1*7" 
sometimes somewhat obovate-oblong ; tip rounded glabrous, above shining. Petioles 
•5". Lower flowers of corymb sometimes axillary with pedicels 1 — 1*5" long. 
Sepals very concave orbicular, *4", glabrous or ciliate. Petals *8", oblanceolate, 
villous within, unilateral. Stamens very many, 1*5", caducous. Gynophore 1*5". 
Fr. green globose, 2" diam. 

5. C. sepiaria, L. Kalinkara, Bang. ; Kantikapali, Or. 

A large erect, sarmentose or sub-scandent wiry bush with grey- 
tomentose or hoary branches, sharp curved stipulary thorns, leaves 
*5—1*7" long, and small while flowers umbellate at the ends of the 
branchlets with very slender pedicels. Fruit globose, black, *2" diam. 

Palamau and Shahabad, chiefly in the dry scrubby zone near the Soane! 
Scrub jungles of Puri district, common! 

FIs. April — Dec. Fr. Nov. — Dec. 

L. mostly elliptic-oblong, or obovate in Northern and ovate-oblong or ovate- 
lane colate in Southern specimens; base obtuse rounded or sub-cordate; tip sub- 
acute or retuse, tomentose when young, old slightly pubescent. Petioles *05 — *15'. 
Pedicels from uppermost axils and terminal *25 — 5". Sepals and petals *12". 
Stamens *2 — *3". Ovary very small. 

6. C. floribunda, Wight. 

A large woody climber with glabrous branches and coriaceous 
glabrous oblong leaves, 3*5", rounded at both ends, retuse and apicu- 
late. Idowers *5" diam., white, in many flowered umbels, which are 
arranged in large panicles. Petals oblong. Stamens about 8. Ovary 
ovoid acute. Fruit globose, 1" diam. 

Orissa, Cleghorn (f. F. B. /.) ; Kahuri Forest, Puri ! 


FAM. 12. VIOLACEflE. 

Herbs (in our area) with alternate, rarely opposite, entire or pinnati- 
sect stipulate leaves. Flowers irregular, 2-bracteolate. Sepals 5, per- 
b.o. — 3 
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[1. Viola. 


sistent, imbricate. Petals 5, hypogynous, the lower dissimilar, often 
saccate or spurred. Stamens 5, hypogynous or slightly perigynous. 
Anthers erect, conniving in a ring round the ovary, connective often 
dilated and produced, cells dehiscing by a longitudinal slit or by apical 
pores. Ovary 1 -celled, style 1, stigma entire or 3-lobed. Ovules many, 
anatropous, on 3 parietal placentae. Fruit a 3-valved loculicidal capsule. 

Sepals produced at the base 1. Viola. 

Sepals not produced at the base 2. lonidium. 

1. VIOLA, L. Violet, Pansy. 

Herbs, sometimes woody below. Flowers on 1 — 2-flowered peduncles, 
some sometimes cleistogamous and small, but ripening many seeds. 
Sepals produced at the base. Petals erect or spreading, lower largest, 
spurred or saccate. Anthers connate, two lower often spurred. 

1. V. Patrinii, DC. 

Herb with a perennial rootstock and numerous leaves direct from 
the stock, sagittate or hastate, 1 — 3" long and crenate, the base cuncatc 
on a very long petiole, which is winged above. Flowers lilac, the 
anterior petal with spur about *5" long, but small cleistogamous 
colourless flowers only '15", on peduncles often 6" long, direct from 
the stock. 

Higher mountains of Chota Nagpur, Neterhat, 3000 ft. 

FIs., Fr. May — Aug. 

2. V* tricolor, L. The Heartsease. 

This is said to occur wild in cultivated fields on the Pakripat, 3000 ft., 
but I have not seen it. 

Both V. tricolor , L., the garden pansy, and V. odorata, L., the sweet violet, are 
largely cultivated in gardens. The first is annual. The violet is perennial, but 
is apt to be attacked by mildew in the rains and killed off. 

2. IONIDIUM, Vent. 

Herbs or undershrubs with alternate, rarely opposite leaves and 
axillary rose-, purple- or orange-coloured flowers. Sepals subequal, not 
.produced at the base. Petals with lower larger clawed, saccate or 
spurred. Anthers free or connate, 2 or 4 of them gibbous or spurred. 
Ovary ovoid, style clavate, incurved, with oblique stigma. Capsule 
subglobose, few-seeded. 

1. I. suffruticosum, Ging. Viola suffruticosa, Willd. ; Tandi sol, bir 
suraj mukhi, S. ; Ratanpuras, H. ; Nunbora, Beng. 

A diffuse perennial with often woody branches, alternate sub-sessile 
lanceolate leaves, subulate stipules and solitary rose-coloured flowers. 

Throughout the province. Common in open pastures and waysides. 

FIs. chiefly in c.s. 

Usually pubescent. L. linear to oblanceolate, serrate or nearly entire, *7 — 1" long. 
Capsule -12", with ellipsoid striate seeds. 
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FAM. 13. BIXACEffi. 

Trees or shrubs with mucilage canals in the bark (and other places), 
palminerved or palmatcly-lobed large leaves with usually minute 
caducous stipules, and usually large flowers which are panicled, regular 
and 2-sexual. Sepals 4—5, free, hypogynous, imbricate. Petals 4—5, 
free, large and coloured. Stamens many. Anthers 2-celled, opening 
by short slits or pores. Ovary 1 -celled, with parietal placentas, or, by 
the intrusion of the placentas, more than 1 -celled (2 — 5). Ovules many, 
anatropous. Style slender with simple or lobed stigma. Fruit a 1 — 5- 
cclled capsule opening by 2—5 valves, the thin dry inner layer of the 
pericarp separating from and sometimes dehiscing on different lines 
from the outer. Seeds many, sometimes with long hairs, sometimes 
outer layer of the testa ariliform and coloured. Albumen copious. 
Embryo usually curved with more or less foliaceous cotyledons, which 
are often palminerved. Germination epigeal. 

Anthers straight. CapsSuie 3 — 5-valvcd, seeds cottony. 

Tree with palmately-lobed leaves 1. Cochlospermutn. 

Anthers horseshoe-shaped. Capsule 2-valved, seeds with aril- 

like testa. Large shrub. L. not lobed 2. Bixa. 

1. COCHLOSPERMUM, Kunth. 

1. C. Gossypium, DC. Hupu, K. : Hopo, S.; Galgal, H. ; Golgol, 
Beng. ; Ganiari, Konto palas. Or.; Yellow Silk Cotton Tree. 

A small, straight, very soft-wooded tree, with palmately 3 — 5-lobed 
leaves, 3 — 8" diam., and bearing, when leafless, large handsome yellow 
flowers, 4 — 5" diam., which are succeeded by large pear-shaped pendu- 
lous fruits. 

Chiefly on dry hills from Shahabad and Gaya southwards ; rare in the Santal 
Parganas and the coastal districts ; very common from Chota Nagpur and 
Sambalpur to Angul. 

FI. Jan. — March. Fr. March — June. Deciduous Nov. — May. 

>Bark light-coloured, fluted. Blaze deep brown, then streaked brown and white. 
A deep orange-coloured juice exudes trom near the cambium. Wood spongy. 
L. tomentose beneath when young, shining above. Petioles 2 — 8". Stipules linear 
caducous. FIs. in few flowered terminal panicles. Petals emarginate. Capsules 
3 — 4" by 2-j", 5-celled at the base. The coriaceous epicarp and papery endocarp 
dehisce on different lines. Seeds many, -25" long, reniform, brown, rough, clothed 
densely with a deciduous floss. Testa hard. Embryo curved. 

The wood immersed in water for about 8 hours and the water strained off, 
mixed with flour and fried, forms a nutritious food in Sambalpur district 
{ Mudaliar ). The wood is also used for torches. The gum is known as Hog gum 
and the silk cotton from the seed is one of those known as Kopok. 

2. BIXA, L. 

1. B. Orellana, L. Latkan, H., Beng.) Gulbas, Sakta, Or.) The 
Arnatto. 

A small tree with cordate acuminate leaves, 4—8" long, glabrous 
and somewhat shining, with a slender petiole 2 — 3". Flowers white 
or rose, 1—2" diam., in terminal panicles. Ovary 1 -celled. Ovules on 
2 parietal placentae. Capsule 1*5", ovoid, softly echinate. 



36 


13. BIX ACE AL 


[2. Bixa, 


Fl. July — Sept. Fr. Oct. — Nov. 

Native of America ; often cultivated and is very ornamental. The pulpy testa 
of the seed yields the Arnatto dye. 


FAM. 14. FLACOURTIACE^E.* 

(Including Samydaceae). 

Trees or shrubs without mucilage or resin canals in the bark, with 
alternate, usually distichous, penninerved, rarely palminerved leaves, 
frequently with translucent dots or dashes, or punctate beneath due 
to resin cells. Stipules usually small and caducous. Flowers small, 
axillary, or in lateral or terminal cymes or racemes with small bracts, 
regular, 2-sexual, monoecious or dioecious. Sepals 4 — several. Tree, hypo- 
gynous or more or less perigynous, sometimes connate in bud and 
irregularly splitting. Petals present or 0, as many as or 2 — 3 times as 
many as the sepals or indefinite. Torus often concave and with 
variously formed glandular or scale-like or statninodc-like appendages, 
which may be outside, inside, or between the stamens. Stamens more 
numerous than the petals, 1 — many-seriate or in bundles opposite the 
petals, rarely as many as the petals and then alternating with the 
sepals. Anthers usually with lateral slits. Ovary sometimes half- 
inferior, rarely inferior, 1 -celled, with 2 — 8 (usually 3—5) parietal 
placentas, which sometimes meet in the axis, making the ovary several- 
celled. Ovules usually many, anatropous. Styles as many as the 
placentas or more or less connate. Fruit capsular or baccate or with 
pyrenes. Seeds 1 or more. Testa sometimes with an ariliform outer 
layer. Albumen present. Embryo straight with generally foliaceous 
cotyledons. Germination epigeal. 

A. Petals present and persistent. 

Unarmed small tree with panicled inflorescence . . .1. Homalium , 

B. Petals 0. 

1. Stamens hypogynous, numerous, or flowers 1 -sexual. 

Ovary incompletely 2 — 6-celled, styles as many . . .2. Flacourtia. + 

Ovary 1 -celled, styles usually connate 3. Xylosma. 

2. Stamens perigynous (sometimes nearly hypogynous), 6 — 15, 

fls. 2-sexual. Ovary 1 -celled 4. Casearia. 

1. HOMALIUM, Jacq. 

1. H. nepalense, Benth. 

A small tree, 30 — 40 ft., with coarsely serrate, prominently nerved 
leaves, attaining 6‘5 by 3—4", and axillary panicles of small white 
flowers, ‘2 — *25" diam. 

Rocky hill jungles, but usually near valleys. Singbhum and Poranat, rare! 
Karo Block, Keonjhar, Grieve; Puri (see var.)! Angul (see var.)I Bonai, Cooper ! 
Mayurbhanj, ascending to top of Meghasani, 3800 ft.! Fl. May — June. 

* The Samydaceae are closely allied to the Turneraceae and other families placed 
at a considerable distance from the Bixaceae merely on account of their markedly 
perigynous or epigynous ovary. Vide Introduction (Classification). 

fThe characters separating Flacourtia and Xylosma are not very good ones, 
and some species show a transition. 
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Bark light coloured. Young twigs puberulous. L. in ridge specimens only 3", 
elliptic or elliptic-ovate, sometimes crenate-serrate, each tooth with a gland at 
the end of the nerve, acuminate, nearly glabrous, narrowed into the *5 — 1" petiole. 
Secondary nerves 6—8, 1 — 2 from near the base. Panicles 2 — 5", dense, pyramidal, 
pubescent. Pedicels *05 — '06". FIs. densely hairy. Calyx tube funnel-shaped. 
Sepals 6 — 8, spreading, linear. Petals as many, linear-oblong, valvate, perigynous. 
Stamens as many, and inserted with and opposite to the petals, alternating with 
fleshy glands. Anther lobes very short. Ovary half inferior, hairy inside and 
out. Styles 3 — 5. Ovules about 6, parietal, anatropous. Fr. not seen. 

Var. a. L. 2*5 — 5" ovate, acuminate, crenate-serrate. FIs. very small, only 
•12" diam., woolly. Top of the Khandabolo Ridge, 3100 ft., Puri! 

Var. ft. Twigs pubescent. L. 3 — 6", ovate-elliptic or broadly elliptic, minutely 
pubescent, margins crenate eglandular or glands inconspicuous. Bolong Block ; 
Angul ! 

2. FLACOURTIA, Commers. 

Trees or shrubs, usually thorny. Leaves toothed or crenate. Flowers 
small, usually dioecious. Sepals small, imbricate. Petals 0. Stamens 
many, anthers versatile. Disc lobulate and glandular. Ovary imper- 
fectly (rarely perfectly) 2 — 8-celled, usually with 2 — 8 deeply intruded 
placentae. Ovules 2 superposed on each placenta, styles or stigmas 
several, and stigmas usually notched. Fruit baccate, with several 1- 
seeded pyrenes. Germination epigeal, cotyledons sometimes palmi- 
nerved. 

I. L. nearly always under 4", orbicular to oblong-obovate, 


never acuminate. 

Shrub with thorns, often longer than the L. and bearing fls. 

L. 1 — 2". Fls. sub-solitary or racemes few flowered . 1. sepiaria. 

Small tree with thorns, mostly shorter than the L. and 

never bearing fls. L. 1*5 — 3*5". Fls. in pubescent 
racemes 2. Ramon tchi. 

II. L. mostly over 4", acute or acuminate. Racemes pubescent. 

Fr. red. 

L. 3 — 6", ovate glabrescent. Petiole -4 — *5". Fls. in con- 
tracted racemes, short pedicelled 3. latifolia. 

L. 4 — 7", elliptic-oblong, pubescent. Petiole -25". Fls. 
in short axillary racemes, long-pedicelled . , .4. montana. 

III. L. 2 — 4", lanceolate, acuminate, and glabrous. Racemes 

glabrous. Fr. red to purple 5. cataphracta . 


1, F. sepiaria, Roxb. Sanu Bainchi, Or. 

A very thorny small bush, with straight sharp thorns, attaining 
1*25 — 2" long (but see var.), many of them bearing clusters of leaves 
or flowers and longer than the leaves. Leaves small, *5 — *7", very rarely 
1 — 3", in luxuriant plants, usually cuneate obovate, or orbicular and 
with cordate base, crenate-serrate except at base, often fascicled. 

Flowers small, usually solitary at the ends of the short shoots. 

In the Northern tract common in Purneah! Common in the Orissa scrub 
jungles, especially on laterite from Balasore southwards. Cuttack! Khandpara! 
Nilghiri! Balasore! Puri (Maniband, Jaimangal, etc., forests)! Narsingpur! 

Fls. March — April. Fr. April — May. Evergreen. 

Much branched, often only 2 — 3 ft. high, rigid, thorns sometimes branched. 
Twigs pubescent. L. rarely oblong or oblanceolate, glabrous ; secondary nerves 
3 — 4 reticulate between, petiole under *1 — -2", often pubescent. Fls. dioecious, 
rarely in imperfect racemes. Female on pedicels *15 — *2" long. Styles usually 
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6 — 7, stigmas 2-lobed. Berry with about 6 — 7 pyrenes, -25 — *4" diam. Pyrenes 
rugose. Testa smooth. Cotyledons broadly orbicular, -1", base somewhat cordate ; 
radicle excluded, straight. 

Var. innocua. Almost unarmed and flowers in short fascicled racemes. 
Leaves 1 — 2". This is easily distinguished from F. Ramontchi by 
the rigid leaves and the very short racemes and pedicels being 
erect even in fruit. 

Waste lands, Puri (Chattarbar). Fr. Dec. 

Bark on large bushes grey, slightly flaky. Blaze hard light brown. 

2. F. Ramontchi, U Merit. Mehrlc, K . ; Merlec, S. ; Katahi, H. ; 

Kakai, H. Beng. ; Obir, Beng . ; Kontadhawra, Mamuri, Balibhaincho, 
Kontaikuli, Or. 

A tree or shrub, usually thorny, with crcnate-serrate usually obtuse 
or rounded, often olive-green leaves and yellowish-green flowers, *25" 
diam., either clustered or raccmed, or some also solitary in the axils 
of scales or leaves. Pedicels articulate below the middle. Sepals 4 — 6, 
pubescent or hirsute, *06 — *08" in the male, very early disclosing the 
yellow stamens. Disc-lobes 4 — 6. rounded, often lobulaie. Styles usually 
4 — 6, small capitellate. Ovules 2 superposed in each cell. Fruit a berry 
*3" diam., red. 

Very common throughout the province, both in the valleys and on the hills 
and in second growth forest. 

FIs. Dec. — March, chiefly March. Fr. April — May. Deciduous just before 
flowering ; new shoots appear Feb. — March. 

Bark nearly smooth. Blaze rather hard, pale brown. 

The fruit is very palatable. 

Very variable. The following forms occur : 

a. Ramontchi proper. L. glabrous, 2 — 3", elliptic, ovate or oblong, coarsely 
crenate ; racemes slender, nearly or quite glabrous. Chota Nagpur. 

/?. sapida, F.B.J.? Twigs slender reddish pubescent. L. 2-5" by 1*5", oblong 
to obovate, glabrescent ; secondary nerves 3 — 5, petiole *3", pubescent, 
racemes pubescent. Hills, frequent. 

y. occidental™, F.B.I. Similar, but leaves often orbicular and permanently 
pubescent or tomentose. Chota Nagpur, Bihar. 

3, F. latifolia, Cooke.* Syn. F. Ramontchi, var latifolia, F. B. 1. 

A smalT or moderate-sized tree, attaining 4 — 5 ft. girth, with few 
thorns. Leaves 3 — 6" long, ovate-lanccolate or ovate, and somewhat 
tapering at tip, glabrescent. Petiole *4 — *5", rather slender. Flowers 
dioecious ; males in very small clusters (contracted racemes), usually 
on leafless branches. Fruit *6" diam. 

Sameshwar Hills! Singbhum! Gangpur! 

FIs. Feb. Fr. March— April. 

Bark grey, flaking on old trees. Blaze hard, pale brown, with flow of water. 
Base of L. usually cuneate. Secondary nerves 5 — 7, slender, oblique, I — 2 from 
close to base ; tertiaries very reticulate, not at all scalariform as in F. moniana. 


*1 am not quite sure whether this is Cooke’s F. latifolia , as he described it as 
having fruit only the size of a pea\ 
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4. F. montana, Grah. 

A small, sometimes thorny tree, with long thorns on bole, and a 
few on the branches ; twigs softly pubescent. Leaves elliptic-oblong, 
elliptic or somewhat ovate, 4 — 7" long, shortly obtusely acuminate, 
crenate, permanently pubescent on the nerves beneath. Petiole '25", 
pubescent. Flowers dioecious (always?), in capitate racemes, axillary, 
and from leafless axils. Fruit brilliant red, ’1" diam. 

Angul, Rolong Block, rare! FIs. Feb. Fr. Oct. 

L. usually glabrescent above and on the smaller nerves, but in the Angul tree 
more or less permanently pubescent. Secondary nerves 6 — 8, rather strong beneath, 
one from base. Tcrtiaries rather straight and regular. Calyx 4 — 5-partite, lobes 
pilose-pubescent. Disc fleshy, annular in female. 

The fruit is edible. 

5, F. Cataphracta, Roxb. Panialah, H. ; Panijara, Uran; Beunch, 
Bong. ; Baincha, Or. 

An erect, small tree with the young trunk covered with large decom- 
pound thorns many inches long. Leaves oblong to oblong-lanceolate, 
acuminate, quite glabrous, crenate, serrate. Flowers in glabrous racemes. 
Fruit purple, ’8 — 1" diam. when ripe. 

Very common in northern Purneah! Orissa forests: Mayurbhanj! Tamna 
forest, Puri! Often cultivated. 

FI. June. Fr. Oct. — Jan. 

Trunk quite smooth in old trees. Bark pallid. Blaze with chlorophyll, pale 
brown. L. 2 — 4", sometimes ovate-lanceolate, lower ones on the twigs less acumi- 
nate, base usually rounded; petiole *25 — *5". FIs. -1 — *15" diam. Stigmas 4 — 6, 
capitate. 

The cultivated fruit is like a small, round plum, with a small annulus at base 
and remains of the stigmas at the top, Epicarp somewhat coriaceous, endocarp 
fleshy, with 8 — 12 pyrenes compressed with sharp edges and about *25" diam. 
Flesh somewhat tart but of agreeable flavour when quite ripe. I have always 
seen the wild fruit red (not purple), *5 — 1" diam., but it may be often eaten before 
ripening. 

The seed takes nearly one year to germinate. The seedlings and young plants 
have slender, simple axillary thorns. 

Wood said to be uncommonly good in resisting friction, and might be used for 
block sheaves. Ham. 


3. XYLOSMA, Forster. 

Characters of Key. The F. B. I. states that there is one short style 
and a capitate stigma, but the stigmas are sometimes 2 — 3, and these 
are sometimes split nearly to the base. The ovary is also imperfectly 
2 — 3-celled in many cases, just as in Flacourtia * 

1. X. longifolium, Clos. Suljara, Gara Sul, Ho.; Dandal, Katai, 
Kharw. ; Katari, H. 

A small, glabrous tree, often with long thorns when young, with 
lanceolate, acuminate, shallowly-toothed leaves 3—6" long, and small, 
greenish flowers in short axillary compound racemes. A pretty tree 
in fruit with innumerable deep-red, globose berries, *25" diam., on 
pedicels i7— *25" long, articulate near the base. 


* As noted in the C. N. Flora , p. 160, The two genera are scarcely separable. 
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Ravines and along nalas in Singbhum and Porahat! Kochang, Gamble ; Pala- 
mau, Neterhat! Evergreen jungles, Mals of Puri! 

FI. Nov. — Dec. Fr. March — April. Evergreen, renews leaves Nov. 

L. (somewhat elliptic in the Puri specimen) narrowed both ends, with 6 — 8 pairs 
oblique secondary nerves ; young somewhat gland-serrate. Petiole -25 — -3". Male 
racemes dense, -3 — 1" compound ; FIs. with 10 fleshy red disc glands and about 26 
stamens. Bracts linear-oblong (ovate-acuminate, F.B.I.). Stigmas 2 — 3, small, 
capitate (or 1 capitate, F.B.I.). Ovules few parietal. Berry l -celled, with coria- 
ceous pericarp and 3 — 6 angled seeds, seated, on the persistent calyx and disc. 


4. CASEARIA, Jacq . 

Trees or shrubs. Leaves distichous, often with dots or translucent 
dashes. Pedicels short, jointed. Calyx inferior, deeply 4 — 5-lobed ; 
persistent. Stamens 6—10, united into a tube, with small petaloid 
staininodes or nearly free, hypogynous or sub-peri gy nous. Anthers 
introrse. Stigma capitate or 3-lobed. Capsule succulent, ellipsoid. 
Seeds many, with a fleshy, usually scarlet aril and straight embryo. 


L. oblong, more or less tomentose 1. tomentosa. 

L. elliptic, glabrous 2. graveolem. 


1. C. tomentosa, Roxb . Rore, K. ; Chorcho, S. ; Churchu, H. ; Beri, 

Kharw. ; Maun, Ben$r . ; Tondri, Gond. ; Der, Th. ; Benimanj, Kokra, 

Or. 

A small tree, or flowering as a shrub, with pubescent or tomentose 
twigs. L. oblong, or the smaller ones somewhat ovate or elliptic, 
pubescent, especially on the ribs beneath. Flowers axillary on the new 
shoots, *25" diam., green. Capsules soft green, axillary, and from leaf- 
less axils oblong 6-angular. 

Throughout the Province. Frequent in North Champaran! Very common in 
waste ground and river valleys in Chota Nagpur! Common on laterite in scrub 
jungles from Khandpara to Puri, and on cotton and other soils in Angul! 

FI. March — May. Fr. April — May. Sub-deciduous Feb. — -March. L. turn red 
before falling. 

L. from 2" at base of twigs to 7" by 2", obtuse entire or crenate. Stipules 
caducous, petioles -3 — *5". Sepals usually 5. Stamens 6 — 10, alternating with 
fleshy pubescent sta min ocles ; tube short. Fr. *75 — 1*25". Seeds with a scarlet aril. 
There are often 2 — 3 cymes together on peduncles *3" long. 

The fruits, pounded with mud, arc thrown into dammed-up streams for killing 
fish. Campbell says that the pounded bark is applied externally in dropsy, fever, 
and snake-bite. 

2. C. graveolens, Dalz. Reri, K. ; Nuri, S. ; Chilla, H. ; Benchu (in 

Kodarma ) ; Kokra, Beni man and Jamurdhi (in Sambalpur), Or . 

A small tree with elliptic or elliptic-oblong or -ovate glabrous leaves. 
Flowers greenish, in dense clusters from the leafless axils. Fruits 
broadly ellipsoid or broadly oblong, *65 — 1" long, yellow. 

Also distributed throughout the whole province from Northern Champaran to 
Sambalpur and Puri. More of a high level plant than C. tomentosa , but frequent 
in valleys. Ascends to nearly 3000 ft. in Palamau. 

FI. May — June. Fr. May — July. The tree is nearly or quite leafless at the time 
of flowering, the new L. appear on the barren branches about the same time, but 
not till later on the flowering branches. Old L. turn copper-coloured in Dec. 
and Jan. 
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Twigs glabrous. L. 4 — 8" by 2 — 3-5", with often smaller ones at base of the 
twig. Very shortly acuminate, entire or crenatc, usually rounded at the base. 
Petiole -25 — -5". Sepals 5, gland dotted. Stamens 6 — 8, alternating with linear- 
oblong villous staminodes. 


FAM. 15. PITTOSPORACE/E. 

1. PlTTOSPORUM, Banks. 

Trees or shrubs, sometimes epiphytic. Leaves alternate or sub- 
verticillate, entire and exstipulate. Flowers terminal or axillary. 
Sepals 5, imbricate. Petals 5, hypogynous imbricate, erect, with con- 
nivent or connate claws. Torus small. Stamens 5, erect, anthers 
versatile, 2-celled, introrse. Ovary incompletely 2 — 3-celled by the pro- 
jection of the parietal placentae, not on a gynophore. Style simple, 
stigma terminal, 2 — 3-lobed. Ovules 2— more on each placenta. Fruit 
capsular, 1-cellcd, 2 — 3-valved, with the valves placentiferous in the 
middle. Seeds smooth, imbedded in pulp, with copious rather leathery 
albumen. 

1. P. floribundum, W. & A. Bagh-muta, Kharw., Kisan . 

A small tree up to 25 ft. with branches and leaves often sub verticil late. 
I .eaves oblong to lanceolate or oblanccolate, shortly petioled, shining 
above. Flowers small, yellow, numerous, in subcorymbose fascicles. 
Capsule globose, 2-valved, 3 — 4-secded. Seeds surrounded by viscid juice, 
with red testa. 

Higher bills of Ranchi and Palamau on rocky ground, often epiphytic on rocks 
and in the hollows of other trees. Common along ravines at Neterhat, 2 — 3000 ft! 
Horhap Forest, common! Ranchi Ghats (Aclar)! 

FIs. June— July. Fr. Oct. Evergreen. 

Bark smooth, lenticillate, slightly peeling. Blaze white, a very white layer 
between wood and outer bark. L. 4*5 — 7", or on flowering branches only 2 5 — 4*5", 
acute or acuminate, rarely obtuse, tapering at base into a slender -2" long petiole; 
margins often undulate. Secondary nerves 7 — 8, fine, very finely reticulate between. 
Panicle branches and slender pedicels articulate. Capsule rugose when dry, slightly 
appressed brown-hairy, •2---3 // diam., slightly 4-groo\ed ; inside of carpels hori- 
zontally striate. Seeds attached to mid-rib of carpels near the base, oblong, flat 
on two faces. 


FAM. 16. POLYGALACE/E. 

Usually herbs, .sometimes shrubs or rarely small trees (non regionis 
nostrar). Leaves alternate or rarely opposite, or whorled, simple entire, 
exstipulate. Flowers irregular, bracteatc, axillary, or spicate or racemed. 
Sepals 5, free, imbricate, 2 inner (wings) often pctaloid and larger. Petals 
5 or 3, the anterior (keel) usually different and carinate. Stamens 4 — 5 
or usually 8, hypogynous, monadelphous, rarely distinct, anthers opening 
by pores. Ovary free, 1 — 3-celled. Ovules 1 or more, anatropous. Fruit 
usually 2-celled and 2-seeded and loculicidal. Seeds usually strophiolate 
and albuminous. 

Two inner sepals (wings) larger. Stamens 8 1. Paly gala. 

All sepals petaloid, subequal. Stamens 4 — 5 . . . .2. Salomonia. 
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[1. Polygala. 


1. POLYGALA, L. 


Herbs, rarely shrubs, with alternate leaves and racemose, irregular 
papilionaceous flowers, with the “wings” formed of the two inner, larger, 
usually petaloid and persistent sepals. Petals 3, united at the base with 
the staminal tube, interior, tubular or keel-shaped and generally crested. 
Stamens 8, filaments united for their lower half into a split tube or 
sheath; anthers opening by pores. Ovary 2-celled ; ovules 1 in each 
cell, pendulous. Capsule 2-celled, loculicidal, 2-seeded. Seeds usually 
strophiolaic and albuminous. 


The L. in this genus are often exceedingly variable in one and the same 
species. 

I. Shrubby. FIs. not yellow. Wings often scarcely petaloid. 

Bracts persistent. Wings obovatc ...... 6. crotalarioidcs. 

Bracts caducous.. Wings hatchet-shaped . . . .1. glonierata. 


II. Herbaceous. Bracts persistent or sub-persistent. Keel 

crested. 

A. Wings not petaloid, oblique or falcate. Strophiole 3- 

toothed. 

Racemes short and dense, wings very oblique . 

Racemes longer than the L., lax 

B. Wings petaloid. Strophiole not toothed. 

Racemes long, but dense, terminal and axillary 
Racemes very short, lateral, or flowers sub-solitary . 

C. Wings usually petaloid not oblique. Strophiole 3-lid. 
Racemes rather short, axillary very dense . 

III. Small herb. Flowers yellow. Keel hooded, not crested. 

Racemes terminal 


2. chi tien sis, 

3. cion gala. 

4. leptalea . 

5. erioptera. 

6. crotalarioidcs. 

7. triphylla. 


1. P. glomerata, Lour. 

A twiggy undershrub, 1—2 ft. high, with pubescent branches, ovate 
or ovate-lanceolate, sub-distichous leaves 1—1 '75" long, rarely attaining 
2 by ’3 — '75", and greenish inconspicuous flowers in extra axillary 
racemes '3 — '5" long. Wings '2" by 1", oblique, falcately-oblong, 
apiculate with scarious margins, nearly '25" in fruit, ciliate. 

Singbhum valleys in the Latua Forest under shade, very rare, but locally 
abundant! Bandgaon, C. B. Clarke ! FIs. Oct.— Jan. Fr. Jan.— Feb. Deciduous 
in the h.s. 

Distribution: Sikkim, Khasia, Assam, Chittagong, Burma and Java. 

L. sometimes (outside our area) oblong or clliptic-oblong or broadly lanceolate ; 
ciliate and somewhat hairy both sides, acute with rounded base and 3 — 5 fine, 
rather obscure secondary nerves. Petiole pubescent, -l". Racemes pubescent, close- 
flowered, with very caducous bracts. Corolla white or upper portion purple, keel 
sub-saccate, *15", with small fimbriate crest. Petals oblong with small scale near 
base. Ovary sub-didymous and capsule ciliate. Seeds oval, silky, with 3-lobed 
strophiole. 

2. P. chinensis, L. Syn. P. arvensis, Willd. Gaighura, S, 

A herb with a slender or woody rootstock, stems hairy with curled 
hairs, and excessively variable leaves. Flowers sub-solitary or in many 
very short, lateral racemes, rarely exceeding *5", but sometimes prolifer- 
ous. Bracts minute persistent acuminate. Wing-sepals herbaceous, *2", 
very oblique , acuminate, rather exceeding the broadly oblong, oblique- 
tipped, margined and ciliate capsule. 
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Rather frequent in open scrub jungles and grassy ground. Cliota Nagpur, 
Singbhum! Mnnhhuin! Palamau! Sambalpur! It extends to Rhotan and United 
Pro\ in ccs on north, Dacca on cast, and Madras on south, and occurs therefore 
probably throughout the Province. 

FIs., Fr. July — Dec. 

Branches usually procumbent, 4 — 12". L. front *3 — 2-5", orbicular, elliptic, 
obovate, oblanccolate or linear ; the longer forms are usually narrow, generally 
ciliate, with small curled hairs ; petiole minute. FIs. green, or “when young, yellow 
fading to pink” (C. Zi. Clarke). Wings usually straight on upper side, rounded on 
lower side, tapering at; base. Capsule sometimes scarcely notched, margined, ciliate. 
Seeds ellipsoid, hirsute, ancl with hard, white, 3-toothed strophiole. Lateral teeth 
often longer than median. 

The root is given in fever. Campbell. 

3. P. eiongata, Klein. 

A herb somewhat resembling P. erioptera, 6—15" high, usually 
branched from the root. Stems with a curly pubescence or glabrous. 
Leaves *5 — 2‘2", scarcely petioled, linear or linear-oblong with tapering 
base. Flowers yellow, in elongate lateral often lax racemes attaining 
3 — 4". Wings *2 — *22", herbaceous, somewhat oblique, 5-ncrved ana 
usually apiculatc. Capsule glabrous, very oblique at the usually retuse 
or notched top. 

Behar, Kurzl 

4. P. leptalea, DC. 

A very slender, erect herb, sometimes from a woody stock but flower- 
ing its first year, 9 — 18" high, simple or branched with angled stems 
and linear leaves, *5 — 1", narrowed both ends. Racemes dense, terminal 
and axillary elongate, with small pink flowers *12 — *14" long. Wings 
petaloid, 3-nerved, narrowly obovoid, nearly symmetrical. Capsule 
oblong-obovoid, retuse and somewhat oblique above, margined, nearly 
as long as wings. Seeds densely hairy, strophiole galeate. 

Chota Nagpur, very common on clay soils in thin jungle! Common at Neterhat, 
3000 ft.! Santal Parganas! Orissa, on the hills! 

FIs., Fr. Sept. — Dec. 

5. P. erioptera, DC. 

A herb with many subercct or diffuse pubescent branches from an 
often stout root, linear, linear-oblong or more rarely elliptic, leaves 
*3 — 1*2" long and yellow flowers, *17 — *2" long, with densely pubescent, 
elliptic, obovate wings in very few-flowered short racemes. Capsule 
oblong, pubescent, not at all winged. 

Behar. /. D. H.\ Darbhanga! Daltonganj, Gamble ! Mayurbhanj, Hooper ! 

FIs. Aug. — March. 

The whole plant is usually very pubescent and the leaves variable, but the 
B. & O. specimens seen have all narrow L. The Flora of Madras describes the 
“wing-petals” as triangular and falcate. 

6. P. crotalarioides, Ham. Bijnori, Gond ; Gaighura, Lilkathi, S. 

A small shrub, or in var. glauccscens, herbaceous, from a woody 
stock. Stems and branches with spreading hairs, 6" to 2 ft. long. Leaves 
obovate or oblanceolatc, 1 — 3*5", hairy, rounded or obtuse, scarcely 
petioled. Racemes *4 — 1*25", dense, with minute hairy subulate bracts 
and bracteoles, which persist long after the fruit has fallen. Flowers 
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[1. Polygala. 


'25— *3" long, lilac or white with purple tips, pedicel not exceeding the 
bract. Wings obovate, cilia te, rounded. Capsule half as long, orbicular 
margined, retuse, ciliate. Seeds dark brown, hairy. Strophiole thin, 
deeply 3-fid. Lateral segments oblong or obovate, rather shorter than 
the central. 

Ramnagar Hills, in open forest on sandstone, very shrubby! 

FIs. Fr. May — Sept. 

Var. glabrescens. 

Shoots herbaceous, 3 — 8", all parts much less hairy. Leaves more 
glaucous and glabrous on both surfaces, but ciliate. Bracteoles smaller. 

Chota Nagpur! 

L. lanceolate-obovatc or oblong-obovate, somewhat shining beneath, 1*5 — 3*5". 
FIs. greenish or pink, wings ovate or ellipsoid, sub-petaloid with green veins, 
lateral petals oblong, curved, pinkish. 

This has been confused with P. ch men sis owing to the description of the strop- 
hiole in the F.B.I. being described as 2-appendiculate and that of P. chinensis as 
with 3 appendages. The Bijnori of the Central Provinces is this species. Its root- 
stocks are -12 — *3" diam., brown and wrinkled when dry, in which form they are 
sold in bazaars. A preparation is given for cough (Camp.), and it is used (fide 
Haslett) in the Santal Parganas in the preparation of country spirit. 

7. P. triphylla, Ham. 

A small herb with simple or branched stems 2—6". rarely 10" high, 
bearing generally a crown of approximate, membranous, elliptic, orbi- 
cular, ovate or spathulate leaves, 5 — 2" long, and terminal racemes 
1 — 3" long of small clear yellow flowers, fading pink. Seeds strophiolate. 

Damp banks and rocks. Common in Chota Nagpur! Very common on Paras- 
nath ! 

FIs., Fr. Sept. — Jan. 

In the more branched forms the L. arc more scattered, 5 — 6-ncrvcd and acute, 
in simpler forms rounder and obtuse and fewer-nerved, in all ciliolatc and some- 
times with minute hairs on surface. Calyx wings petaloid, deciduous in fruit. 
Keel hooded, not crested. The seeds are black and usually pubescent. 

2. SALOMONIA, Lour. 

Flowers minute, in terminal spikes. Sepals nearly equal, the two inner 
somewhat larger, all petaloid. Petals 3, not crested. Stamens 4 — 5, 
monadelphous below. 

1. S. oblongifolia, DC. 

A little herb, often quite simple, 3 — 8" high, with small sessile, linear- 
oblong to elliptic or ovate-lanceolate leaves, *1 — *3" long, and dense 
spikes of minute pink flowers *08" long. 

Common in damp places! FIs., Fr. most times of year. 


FAM. 17. CARY OPH YLL ACE/E. 

Usually herbs with opposite branches generally jointed or thickened 
at the nodes. Leaves opposite, entire or serrulate. Stipules scarious 
or 0. Flowers small or moderate sized. Sepals 4 — 5, free or connate, 
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imbricate. Petals 4 — 5 or 0, rarely perigynous. Stamens 10 or some- 
times fewer, inserted with the petals on a hypogynous short disc or 
gonophore, or sometimes on a perigynous ring. Anthers 2-celled with 
longitudinal dehiscence. Disc sometimes of glands. Ovary free, 1 -celled 
or imperfectly 3 — 5-celled, styles 2 — 5 or connate. Ovules 2 — many on 
slender basal funicles, or funicles united into a column, amphitropous. 
Fruit capsular, often with thin walls, valves of teeth or splitting more or 
less to the base. Seeds often rehiform ; hilum marginal or central, 
albuminous. Embryo usually curved round the albumen, or nearly 
straight ; cotyledons narrow, incumbent. 


1. Sepals connate into a tube. FIs. moderate sized . 1. Saponaria. 

2. Sepals free or nearly so. FIs. small. 

a . Stipules 0. Styles free. 

Petals 2-fid or 2-lobed or 0 2. Stellaria . 

Petals entire 3. Spergula. 

1). Stipules scarious. Style 2 — 3 fid. 

Diffuse. Petals 2-fid . 4. Dry maria. 

Diffuse. Petals entire 5. Polycarpon. 

Erect. Petals entire 6. Polycarpxa. 


1. SAPONARIA, L. Soapwort. 

Herbs. Flowers moderate sized, terminal on the dichotomously 
branched inflorescence with a tubular 5- toothed or -lobed calyx and 
5 clawed petals. Stamens 10. Ovary 1 — or imperfectly 2 — 3-celled. 
0\ ules many. Fruit capsular, 4-toothed. 

1. S. vaccaria, L. Syn. S. perfoliata, Roxb. ; Tilothi, Vern.; Sabuni, 
Beng. ; Musna, H. y S. 

Erect, 1 — 3 ft., branched above with cauline leaves, narrow, lanceolate 
to linear-oblong, amplexicaul, glabrous, and 2 — 3-chotomous panicles of 
pink flowers on erect ‘7 — -2" long pedicels. 

Northern tract, frequent in cultivated fields. Bihar, /. D. HA Champaran! FIs., 
Fr. Jan. — March. 

Calyx *3" to *5" in Fr. Sepals keeled. Petals obovate. Capsule included in 
calyx, ovoid. Seeds large, globose, black, granulate. Campbell says it is culti- 
vated for its oil in Manbhum. 

2. STELLARIA. L. 

Herbs with white flowers, often small, in 2-chotomous or 2-chasiail 
cymes, or solitary between the forks of the 2-chotomous branches. 
Sepals free, or connate at the base only. Petals usually 5, 2-fid or 2- 
partite or sometimes 0. Stamens 10 or fewer, hypogynous or subperigyn- 
ous. Ovary 1-, rarely 3-celled. Styles 2 — 3, rarely more. Capsule short, 
splitting into as many entire or 2-fid valves as there are styles. Seeds 
compressed. Embryo annular. 

Petals 0 or 5, 2-fid to base. L. ovate, upper sessile . . .1. media. 

Petals 4, long-clawed, emarginate or 2-lobed. L. petioled . . 2. Wallichiana. 

1. S. media, L. Chickweed. 

A small diffuse herb with a line of hairs on the branches and inflore- 
scence often glandular, rather flaccid ovate leaves *5— -1" long with 
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[3. Stellaria. 


rounded rarely sub-cordate base, lower long-petioled, upper sessile elliptic. 
Flowers *25 — *3" diam. Petals 5, 2-fid to base or absent. Stamens 3, 
5 or 10. Capsule ovoid-cylindric, longer than the sepals. Seeds brown, 
obtusely tubercled. 

Champaranl FIs., Fr. c.s. 

The common little European weed. 

2. S. Wallichiana, Haines in Kew Bulletin, 1920, 2. Syn. Alsinclla 
Wallichiana, Benth., Wall. Cat., No. 630 ; S. media, F. B. L (in part). 

Habit similar ; gland hairs both in and outside of the lines of 
pubescence on the branches. Leaves 5 — *8" with broadly sub-cordate 
base, but cuneate on the petiole and all leaves petiolcd. Flowers 2 — *25", 
usually 4-merous. Petals long-clawed, often only emarginate or 2-lobed, 
sometimes 2-fid. Stamens 8. Capsule not exceeding the sepals. Seed 
acutely tubercled. 

Purneah, in damp localities under shade! Similar specimens were collected by 
Clarke in Rungpore! FIs., Fr. Dec. — Jan. 

3. SPERGULA, E. Spurrey. 

Herbs with opposite leaves and often abbreviated branchlets in the 
leaf axils, so that the leaves appear to be whorled or fascicled. Stipules 
small, scarious. Flowers in panicled cymes. Petals entire. Stamens 5 
or 10 on a perigynous disc. Ovary 1 -celled, styles 3 or 5. Capsule with 
3 — 5 entire valves. Seeds compressed. 

1. S. arvensis, L . 

A small, pubescent or glandular, diffuse green herb with linear-subu- 
late, semi-terete, rather fleshy leaves and white flowers 2 — *25" diam., 
petals obtuse. Seeds papillose, keeled or narrowly winged. The fruiting 
pedicels are deflexed. 

Rare, in cultivated ground in the northern tract. Also Chota Nagpur (Bengal 
Plants. , but I have seen no specimens). FIs., Fr. c.s. It is a common weed in 
English cornfields. 

2. S. pentandra, L. 

A herb very similar to the last, but glaucous and with terete leaves, 
petals lanceolate, acute. Seeds smooth, broadly winged. 

Occasional in cultivated ground and rather more common in northern India 
than the last. Chota Nagpur (Prain, but I can find no specimens). 

4. DRYMARIA, Willd. 

Diffuse herbs with opposite leaves and small, often fugacious or 
bristly stipules. Sepals 5, herbaceous. Petals 5, 2 — 6*fid. Stamens 3 — 5, 
slightly perigynous. Ovary 1 -celled. Style 2 — 3-fid. Capsule 2 — 3-valved. 
Seeds usually few. 

1. D. cordata, Willd. 

A herb with long, slender base or creeping and rooting branches, 
often 1 ft. long, with distant pairs of orbicular-ovate leaves, *3 — *8" 
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long, 3 — S-nerved from the base. Inflorescence sometimes glandular- 
pubescent, panicle branches very slender. Flowers very small. Sepals 
with membranous margins. Petals very small, 2-fid to middle. Capsule 
2 — 3-valved, with 1 — 2 brown, reniform, compressed seeds. 

Parasnath! FIs. Aug. — Sept. Fr. Nov. — Dec. 

5. POLYCARPON, L. 

Diffuse herbs widi opposite and pseudo- whorled leaves and scarious 
stipules. Flowers small and inconspicuous, in crowded, many flowered 
cymes, with scarious bracts or solitary in the forks of the branches. 
Sepals 5. Petals 5, small or 0, white or hyaline, entire or toothed. 
Stamens 3 — 5. Ovary 1 -celled, style short, 3-fid. 

1 . P. Loeflingiae, Bcnth. 

A prostrate, much 2-chotomously branched weed with hairy or pubes- 
cent (or glabrous, F. B. /.) branches 3 — 9" long, and small, pseudo- 
whorled, narrow, oblong, oblanceolate or spathulate leaves, *15 — *6". 
Flowers in crowded cymes, with silvery bracts and sessile in the forks. 
Petals shorter than the obtusely keeled sepals, white, linear, delicate, 
inserted, with the delicate stamens in a slightly perigynous ring ; some- 
times petals absent. Seeds minute, brown, numerous. 

Very common in old rice-fields and damp edges of ponds throughout the pro- 
vince. Singbhum! Purneah! etc. 

FI., Fr. Nov. — May. 

The sepals are -l" long, with scarious margins, and somewhat boat-shaped in 
fruit. 


6. POLY CARP/E A, Lamk. 

Usually ciect herbs. Leaves opposite, sometimes pseudo- whorled, 
stipules scarious. Flowers in cymes. Sepals 5, free, scarious, and often 
coloured. Petals 5, entire, 2- toothed or erose. Stamens 5, hypogynous 
or subperigynous, sometimes cohering and adnate to petals. Ovary 1- 
celled. Style slender, 3-fid or 3-toothed. Capsule 3-valved. 

1 . P. corymbosa, Lamk . 

A much-branched herb, 3 — 6", very rarely 12" high, with very slender, 
tomentosc, erect branches, opposite linear leaves, and terminal, silvery, 
panicled, dense, dichotomous cymes of very small flowers. 

Rocky places. Behar, near the Sone, /. D. HA Chota Nagpur, frequent! Puri! 
FIs. Aug. — Nov. 

Rootstock woody, L. *3 — -5", sometimes pseudo- whorled from the axillary leaf 
fascicles. Sepals lanceolate, very acute, 05 — ’08", brown and shining or silvery 
in fruit. Petals minute, red, entire free. Ovary sometimes only 4-ovuled. Capsule 
oblong, *04". 


FAM. 18 . PORTULACACE/E. 

Herbs, rarely undershrubs. Leaves opposite or alternate, entire, with 
scarious or bristly stipules, rarely stipules absent. Flowers regular, 2- 
sexual. Sepals (bracts?) 2, free or somewhat connate at base. Petals 
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18. PORTULACACE/E . 


[1. PORTULACA. 


4 — 6, very caducous. Stamens as many as the petals and opposite to 
them, or fewer through abortion, or very many in one or two whorls. 
Ovary superior or sunk somewhat in the torus, 1 -celled, with 2 — 8-partite 
style. Ovules 2 — oc campylotropous on a basal central placenta. Fruit 
capsular, opening by valves or circumsciss, usually many-seeded. 
Embryo more or less curved round the albumen or nearly straight. 

1. PORTULACA, L. 

Often rather fleshy herbs. Anterior sepal larger than the posterior. 
Petals free or somewhat connate. Stamens 4 — many. Ovules numerous 
on the often 3 — 8-branched central placenta. Capsule circumsciss. 

Rootstock thick, L. terete linear 1. tuberosa. 

Root annual, L. not terete. 

L. *25 — 1*5", with cuneate base, wider above . . . .2. olcracea. 

L. '2" — -3", ovate-oblong to ovate-lanceolate . . . .3. quadrifida. 

1. P. tuberosa, Roxb. 

A herb with numerous branches, 2 — 3" long, spreading from a thick 
fusiform root. Leaves sessile, linear, terete, fleshy, *5", with midrib 
decurrent on the stem and with tufted brown hairs at the nodes. Flowers 
yellow r , in small terminal clusters, surrounded by about 8 leaves and 
tufted hairs. Fruit sessile, shining, *2— 25", ovoid, girt not quite half 
way up by the torus and calyx. Seeds minutely tuberculate. 

Monghyr, Hamilton ( F.B.J. ). FIs., Fr. July — Oct. 

It is entered in Camp, and Watts’ Catalogue without remark. 

2. P. oleracea, L. Dali ara, K. ; Mota uric' alang, S. ; Bara laniya, 

V ern. 

A prostrate or erect, sub-succulent herb, 6 — 12", with cuncatc-oblong 
or cuneate-obovate, usually truncate leaves, *25 — 1*5" long, whorled 
above, stipular hairs scarious, minute, or absent. Flowers yellow, sessile, 
solitary, or in clusters or cymes, supported by the whorl of leaves. 
Stamens 8 — 12. 

Very common in open ground. FIs., Fr. r.s. 

Is largely used as a pot-herb. 

3. P. quadrifida, L. Suni ara, K. ; Chota laniya, V ern. 

A prostrate, creeping and rooting, sub-succulent herb, with numerous* 
ascending branches, small, fleshy, narrowly elliptic or ovate or ovate- 
lanceolate opposite leaves, *2— *3", with very short petioles and bristly 
stipules. Flowers solitary, terminal, yellow. Sepals hyaline, united at 
base. Petals 4, oblong, united below. Stamens 8 — 12, filaments hairy 
at base. Style long, 3-4-cleft. 

Common everywhere in open places. FIs., Fr. r.s. 

The flowers only open in bright sunshine like others of the genus. This is also 
used as a pot-herb. 

4. P. grandiflora (the Sun Plant), is the beautiful little Brazilian species* 
so often cultivated. 
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Campbell and Watts (Catalogue) describe a plant with 10 perfect stamens, which 
they say appears to be the cultivated plant gone wild, and is a troublesome weed 
on footpaths and roadsides in many parts of Chutia Nagpur. L. thick, fleshy, 
pale green, with dark green reticulations. FIs. pale purple, *25 — *5" diameter. 
Stem and flowering heads covered with long woolly hairs, especially at the nodes. 


FAM. 19. AIZOACE/E (Ficoidea*). 

Herbs or unclershrubs with simple, sometimes fleshy, opposite, alter- 
nate or pseudo-verticillate leaves with scarious or 0 stipules. Flowers 
from small and greenish to large and showy (but not in our area), in 
cymes or clusters, rarely solitary, 2-sexual, rarely polygamous, usually 
homoiochlamydeous, 4 — 5-merous, or stamens fewer or more or less 
numerous, free or in bundles, or with filaments more or less connate 
in a ring below, hypogynous or perigynous, outer sometimes petaloid or 
converted into staminodes. Ovary free (in our species), 2 — 5-celled, with 
styles as many as the carpels. Ovules many, axile, or 1 basal, in each 
carpel. Fruit usually capsular, sometimes circumsciss or separating into 
cocci. Seeds many or 1 in each carpel, usually reniform, compressed ; 
embryo curved or annular, surrounding the mealy albumen, radicle next 
the hilum. In Mollugo there is sometimes a very curious tail-like 
appendage to the hilum. 

Stamens hypogynous. Capsule 3- — 5-celled, loculicidal . . .1. Mollugo . 

Stamens perigynous. Capsule 1 — 2-celled, circumsciss . . 2. Trianthema. 

1. MOLLUGO, L. 

Branched herbs, sometimes dichotomous and prostrate, with pseudo- 
whorlcd or alternate entire leaves and fugacious stipules. Flowers small, 
clustered, or cymose, axillary. Tepals 5. Stamens 5 — 3, rarely many, 
hypogynous, staminodes sometimes present. Ovary 3 — 5-celled, styles 
3—5. Ovules many, axile. Capsule membranous, included in the 
perianth, loculicidal. Seeds several, rarely 1 in each cell, often with a 
delicate appendage. 

A. Erect or sub-erect. FIs. in slender cymes . . . .1. stricta . 

B. Prostrate. FIs. in axillary dense cymes or clusters. 

Glabrous or nearly so. FIs. pedicelled . . . .2. spergula . 

Woolly or hairy. FIs. sessile or very shortly pedicelled . 3. hirta . 

1. M. stricta, L. Syn. M. pentaphylla, L. 

A slender small herb, 3 — 10" high, with grooved or angled, usually 
much-branched erect stems and opposite, fascicled or pseudo- whorlea 
leaves, *5 — 1*7" long. Flowers minute, greenish or white, in slender, 
dichasial panicles, or in uniparous scorpioid cymes on the branches 
of a dichasial panicle. Capsule oblong, slightly 3-sided, loculicidally 
3-valved. Seeds several, bright chestnut, covered with close, very minute 
blunt spines or warts. Hilum minutely appendaged. 

On bare walks, cultivated and waste ground, common in all districts (among 
rocks at Ranchi, Carter ), frequent at Naterhat (3000 ft.). FIs., Fr. all the year 
round (but not the same plant). 

B.O. — 4 
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19. AIZOACEAl. 


11. Mollugo, 


L. sub-sessile, glabrous, sometimes rather fleshy, shining, linear-oblong to 
obovate, apiculate. Stipules minute, scarious. Sepals connate at base or free 
imbricate. -07" elliptic-oblong, obtuse. Stamens 3 — 5, very small, connate at base. 
Embryo curled. 

2. M. spergula, L. Syn. M. oppositifolia, L. (teste Flora of Madras ). 

A small, diffuse or prostrate plant, with branches from the root up 

to 1 ft. long, pseudo-whorls of leaves, more rarely opposite, and long- 
pedicelled, greenish or white flowers, 1 -several, axillary. Capsule ellip- 
soid, shorter than the sepals. Seeds many, covered with very close 
minute warts or points, as in the last, and with a minute subulate 
bristle with sometimes a second yet more minute bristle. 

Darbhanga! Manbhum, near Raniganj (which is just outside our area) in sandy 
soil round tanks, Kurzl Puri, in sand! Perhaps common in other districts, but the 
fis. arc inconspicuous. FIs., Fr. May — July. 

Nearly or quite glabrous. L. *2 — 1" long, spathulate, lanceolate, elliptic or 
obovate, sub-sessile or shortly petioled. Secondary nerves obscure. Pedicels 
*12 — *5", often exceeding the L. Sepals -12 — 2" (*5", teste Clarke ), often with 
scarious margins. Stamens 5 — 10. Stigmas 3, minute. 

In a form found on the seashore, Puri, the branches arc papillose on one side, 
L. only -15" long. Styles 3, stout. 

3. M. lotoides, O. Kze. Syn. M. hirta, Thunb. 

A steliatdy-tomentose herb, with woody tap-root and numerous pro- 
cumbent stems 1 — 3 ft. long, much branched, with orbicular or obovate 
leaves, *3 — * 5 " diam., contracted into a more or less cuncatc base and 
petiole, -2", fascicled or pseudo-whorled. Flowers green, with free, 
persistent sepals. *2" long in flower, •3" in fruit, stellate-tomentose, 
oblong-lanceolate or inner boat-shaped, mucronate, one margin scarious. 
Capsule 5-celled, with very numerous, brown, punctulate seeds. 

The seed is remarkable. From the base of the funicle grows up a 
membranous jacket, loosely enveloping the funicle and supporting the 
seed, while the raphe is continued as a whip-like tail curling three- 
fourths round the seeds. 

Usually in sandy places. Manbhum, Campbell! Mahanadi River bed, Angul! 
FIs., Fr. Feb. — April. 

L. sometimes only *2" long, but up to 1". Stamens 5, with long filaments from 
an annular, very minute hypogynous ring, alternating with ridges on the ovary, 
which they exceed. Styles short and stigmas 5, linear. The capsule is loculi- 
cidally scptifragal (first splitting through the loculi, then separating with part of 
the septa and leaving the axis). 


2. TR1ANTHEMA, L. 

. Diffuse, prostrate, glabrous or papillose herbs, with opposite, unequal, 
entire leaves ; petioles connected at their base by their dilated mem- 
branous margins, exstipulate. Flowers small, axillary, solitary, cymose 
or clustered, with a short or elongate hypanthium bearing 5 small, often 
coloured sepals. Stamens 5 — 10 or more, near the top of the hypan- 
thium, perigynous. Ovary free, 1 — 2-celled, with 1 — 2 subulate styles. 
Ovules 1—many, basal Capsule membranous or coriaceous, circum- 
fcciss, the lid sometimes with 1— *2 seeds, the lower portion 2 — many- 
seeded. Embryo annular. 
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1. T. monogyna, L. Syn. T. portulacastrum, L. ( Flora Madras) T. 
obcordata, Roxb.; Kechoa, K. 

A succulent herb with prostrate forked branches 8 — 18" long, opposite 
or sub-opposite, unequal, broadly obovate, oblong or elliptic leaves, 
*5—1", or attaining 2" by 1 *75", somewhat lucid beneath and with 
usually undulate margins. Flowers solitary, sessile, white or pinkish 
from the forks of the branches. Ovary 1-celled, with several campylo- 
tropous ovules on a basal central column sometimes adnate to the side 
of the ovary. Capsule with a lower scarious or membranous portion 
and an upper, brown, more coriaceous portion, circumsciss. Seeds black 
with concentric lines. 

A common weed in most districts. FIs., Fr. r.s. 

Stems pubescent on one side. L. obtuse or retuse, base obtuse. Base of petiole 
.sheathing with two small stipulc-like appendages. FIs. sunk in the forks, sheathed 
by the base of the petiole. Sepals pctaloid, with an excurrent herbaceous centre, 
*2". Stamens 15—24. 

The plant is eaten as a pot-herb. 


FAM. 20. ELATINACMi. 

Herbs or undershrubs, sometimes very small or aquatic, with opposite 
or whorlcd, simple, stipulate leaves. Flowers small or very small, 
axillary, solitary or cvmose. Sepals and petals 2 — 5, free, imbricate. 
Stameos isomerous or diplostcmonous, hypogynous, free with ver- 
satile anthers. Ovary with 2 — 5 cells and styles, stigmas capitate. 
Ovules oc, axile, anatropous. Capsule septicidal, separating from the axis 
and septa or scptifragal. Seeds straight or curved, albumen scanty or 0, 
embryo straight or curved, cotyledons small. 

1. BERGIA, L. 

Erect or prostrate herbs or undershrubs, with opposite or pseudo- 
whorled, usually serrate leaves. Flowers very small, solitary or fascicled, 
3 — 5-merous. Sepals with green midrib and membranous margins. 

Sepals and petals 5. Stamens 10 1. verticillata. 

Sepals and petals 3 — 5. Stamens 3 — 5 2. ammanoides. 

1. B. verticillata, IF Hid. 

A herb with rather succulent, creeping stems, somewhat resembling 
an Ammannia. Leaves elliptic-lanceolate, *8 — 1’5" shallowly serrate with 
very short petiole. Flowers very small, crowded in the axils of the 
leaves, sessile, white, with 5 sepals and petals and 10 stamens. Capsule 
depressed, globose, -08" diam. 

Plains of India, RoyJe (without locality)! Bengal, occasional, Prain (without 
locality). Rice fields and river banks, Madras! A native of various parts of 
India in wet places during the rainy season, Roxb. It probably occurs in Bihar 
and Orissa, but has so far not been collected there. 

2. B. ammanoides, Roxb . 

A diffuse or erect (Roxb.') annual with branches 4 — 8" long, lower 
decumbent, sometimes thinly pubescent. Leaves sub-verticUlate 
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20. ELA TIN ACE AL. 


[1. Bergia. 


(opposite, with abbreviated shoots in their axils), *3 — 1" long, oblong- 
oblanceolate, minutely sharply serrate, tapering to the sessile base* 
Flowers very small, crowded, rose-coloured, sepals, petals and stamens 
3 — 5, isomerous. 

Bengal, /. D. H. (without locality), very probably in Beliar! Nuddea, C.B.CA 
Gangctic Plain 1 Doubtless in our province. FIs., Fr. Oct. — Jan., and during 
rains ( Roxb .). 


FAM. 21. TAMARICACE^E. 

Small trees or shrubs with alternate scale-like, exstipulate, sometimes 
amplexicaul or sheathing leaves. Flowers (in our species) in lateral or 
terminal spikes or racemes, white or pink, regular. Sepals and petals 
5, rarely 4, imbricate, free or connate below. Stamens 4 — 10, inserted 
on the hypogynous or subperigynous glandular or lobed disc, free or 
connate ; anthers versatile. Ovary free, 1 -celled ; styles 2 — 5, free or 
connate or stigmas sessile. Ovules 2 — cc } on broad placentas, anatro- 
pous ; raphe ventral, micropyle inferior. Capsule 3-valved. Albumen 
present or 0, embryo straight, cotyledons flat. 

1. TAMARIX, L. Tamarisk. 

Characters of the family. Ovary narrowed upwards ; styles 2 — 4, short, 
dilated into the stigmas. Ovules many. Seeds plumose, exalbuminous. 
Embryo ovoid. 

Stamens 10. FIs. *2" — -25" long 1. ericoides. 

Stamens 5. FIs. under *13' long. 

FIs. 1 -sexual. L. tubular except at tip 2. dioica. 

FIs. 2-sexual. L appressed, sessile, but not tubular . . 3. indica. 

1. T. ericoides, Rottl. Jhao, H., K. 

A pretty shrub, 3 — 5 ft., with fastigiate branches, and sheathing, 
amplexicaul, shortly acuminate, glaucous, scale-like leaves, which are 
persistent and brown on old branches. Flowers pretty heath-like pink 
in dense erect racemes 1*5 — 6" long ; perianth marcescent, *2 — *25" long, 
the sepals only half as long as the corolla. Capsule *4 — *5" long, 2 — 3- 
valved, opening and disclosing the silky coma of the seeds. 

Along river beds in the Northern and Central Tracts, frequent! Southern tract, 
Sambalpur. The commonest species in the Province. FI., Fr. Oct. — April. 
Evergreen. 

The bracts are ovate-acuminate. 

2. T. dioica, Roxb. Jhao, Lai Jhao, Beng. ; Thar-thari, Vern . 

A small tree with short trunk with very numerous spreading branches 
with drooping tips, and sheathing, amplexicaul, scale-like, obliquely- 
truncated acute leaves. Flowers dioecious, very numerous, pretty, pink, 
in drooping panicled spikes with triangular bracts. Petals linear-oblong, 
only about half the size of the last. Stamens 5 ; anthers purple in the 
male and 2-lobed, in the female sagittate and pale. Capsule 3-valved, 
not longer than the corolla. 
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Islands of the Ganges, Roxb . ; Ganges near Rajmahal, Hole ; Kalahandi, Cooper. 
I have not seen the specimens from our area, but from Oudh, not far off. FI. 
Aug. 

Bark dark coloured, cracked. 

3. T. indica, Konig. Jhao, jeora, Vcrn. 

A small tree up to 2 ft. girth with habit of the last, but the scale- 
like leaves not sheathing or amplexicaul, although appressed to the 
twigs ; imbricate on the young twigs. Flowers only *04 — -06", white or 
pink, in drooping panicled racemes, 2-sexual. Bracts spreading, lanceo- 
late-acuminate. Sepals orbicular, not half as long as the petals. 
Stamens 5, twice as long as the petals. Anthers 4-lobed (Roxb.) and 
apiculate (as in the others). Capsules *12", 3-valved. 

Sandy higher ground in the tidal forests of the Mahanadi! Beds of rivers, 
Champaran! But in neither case seen in flower. FIs. Aug. — Sept. 

Bark dark or cracked as in the last. 


FAM. 22. HYPERICACEiZE. 

Herbs or shrubs, rarely trees. Leaves opposite, exstipulate, often 
punctate with glands, entire or gland-toothed. Flowers solitary or 
cymose, terminal or axillary. Sepals and petals 5 — 4, petals contorted 
in bud. Stamens oc f in .3 — 5 bundles, rarely quite free ; anthers versatile. 
Ovary 3 — 5- or 1 -celled, with 3 — 5 free or united styles. Ovules few or 
many, axile or parietal, on 3 — 5 placentas, anatropous. Fruit usually 
capsular. Seeds exalbuminous. 

1. HYPERICUM, L. 

Leaves usually sessile. Flowers yellow. Capsule septicidal, or dehiscing 
at the placentas in 1 -celled ovaries. 

Shrub with showy FI. Styles free 1. Gaitii. 

Small herb with small FI 2. japonicum . 

Cultivated shrub. Styles united except at top . . . .3. chinense . 

1. H. Gaitii, Haines (Journ. As. Soc., xv, p. 7). 

A much-branched handsome shrub, 3 — 5 ft. high, with stems attaining 
6" girth, with opposite-sessile somewhat glaucous leaves, 2 — 2*5", and 
short 3-chotomous cymes of showy yellow flowers, 2 — 2*25" diam. 
Capsule *7" long, conical. 

Along streams, Ncterhat Plateau! FI. April — June. Fr. May — June (perhaps 
also r.s.). 

Branchlets terete. L. elliptic-oblong, oblong-lanceolate or oblanceolate, gland- 
dotted, paler beneath, with 2 — 3 secondary nerves near the rounded base which 
reach far forward. Sepals -3 — *5", imbricate, ovate- or oblong-lanceolate. Petals 
obovate, 1 — 1*2" by *8 — -9". Stamens very many, in 5 bundles, *5 — 7" long. Styles 
•5," longer than the ovary, which is •3 // in flower. Ripe dehiscent capsules some- 
what shorter than before dehiscence from the contraction of the outer pericarps 
which causes the dehiscence. Seeds brown, polished, linear, 1 mm. long. 

2. H. japonicum, Thunb. 

A herb wirh erect tufted stems 3 — 5" high, or sometimes diffuse and 
nearly 12"; branches sharply 4-angled. Leaves -2 — -25" long, sessile, 
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22. H YPERl CA CE/K. 


[1. Hypericum. 


erect, elliptic or oblong, pellucid-dotted, 3-nerved. Small yellow flowers, 
•25" diam., solitary in the forks or axillary and terminal. Sepals linear- 
lanceolate to ovate, 3 — 9-nerved. Capsules 3-valvcd, not exceeding the 
sepals. 

Chota Nagpur, common, especially in elevated grass lands and damp places. 
FI., Fr. April — June. 

3. H. chinense, L. 

A cultivated shrub, somewhat resembling H. Gaitii , with ovate leaves 2 5 -3", 
somewhat amplexicaul (var. Prattii ), or 1 — 2-5" and elliptic-oblong (in type), con- 
spicuously dotted. Sepals very variable in length, often -5 --*6", elliptic oblong, 
obtuse. Petals 1 — 1*2". Stamens *75--*8". Ovary ovoid, with styles -7" long, 
united to near the top and then 5-cleft. Capsule only *25 — *3". Bettiah ! 


FAM. 23. GUTTIFERACE/E. 

Trees or shrubs with resin canals containing a greenish or yellow 
latex, and opposite usually evergreen and coriaceous leaves, generally 
with very close fine parallel secondary nervation. Stipules 0 or intra- 
pctiolar. Flowers often showy, 1 — 2-sexual, sometimes dioecious. Sepals 
2—6, imbricate, or in decussate pairs. Petals 2—6, imbricate or con- 
torted. Male flower, stamens indefinite, hvpogynous ; filaments free or 
monadelphous or connate, in as many bundles as there are petals. 
Anthers dehiscing by pores or slits or circumsciss. Female flower with 
staminodcs. Ovary 1 — many-celled. Style 1 or 0. Stigmas free, or 
connate or peltate. Ovule 1 — 2 or many axilc. or basal and erect. 
Fruit baccate. Seeds large, albumen 0. Cotyledons small and tigellus 
very large, or cotyledons thick, free or connate with small radicle. 


I. Garcinese. Ovary cells 1-ovuled. Style short or 0. 

Calyx of 4 — 5-sepals • 1. Garcinia . 

Calyx closed in bud, bursting into 2 valves . . .2. Ochrocarpu s. 

II. CaUophyllew. Ovary cells with 1 — 4 erect ovules. Style 
distinct. 

Ovary 1 -celled, 1-ovuled 3. Calnphyllum. 

Ovary 2-celled, cells 2-ovuled 4. Mesua. 


1. GARCINIA, L. 

Trees with yellow resinous juice. Calyx of 4 — 5 sepals. Petals 4 — 5. 
Flowers polygamous. Male stamens many, free, or variously connate ; 
anthers sessile on the staminal column or on short thick filaments. 
Female flowers with 8-many free or connate staminodes. Ovary 2 — 12- 
celled. Stigma peltate, entire or lobed. Ovule 1 in each cell, axile. 
Seeds arilled. 

Sepals 4. Petals 4. L. 3 — 5" 1. cowa. 

Sepals 4 — 5. Petals 4 — 5. L. 6 — 14" 2. Xanthochymus. 

1. G. cowa, Roxb. Soroa, Ho . ; Kowa, Beng.\ Sarbana, Or. 

An erect tree, 30 — 40 ft., with many slender and drooping branches 
from quite close to the ground and dark shining lanceolate or oblan- 
ceolate leaves, 3 — 5", with slender rather obscure secondary nerves 
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meeting in an intra-marginal one. Flowers yellowish, rather fleshy, 
l — 4 in the leaf axils or terminal and clustered. Fruit yellow, about 
2 " diam., 4 — 8-grooved and celled. 

Along streams. Hills near Monghyr. F. B. /. ; Saranda and Porahat Forests, 
Singbhum, rare! Athmalik State (Bamur)! Mayurbhanj! Mals, Puri! 

FIs. March — April. Fr. May — June. Evergreen. 

Blaze red, exuding small drops of yellow milky juice. L. membranous when 
dry, often oblong-lanceolate, rarely somewhat obovale, sometimes 6 " long, acute or 
acuminate, tapering into the *3 — -5" long petiole ; secondary nerves indistinct in 
fresh leaves, very fine oblique, about 12 — 16, reaching the intramarginal nerve. 
Stipules minute, fugacious, leaving a stipular line. FIs. axillary and in sessile 
terminal cymes, with the short pedicels at first fused, males usually terminal, and 
females axillary. Sepals * 1 5- — *2 r '. Petals *3 — 4". Stamens many, in a 4-rayed 
central mass, anthers sub-sessile, 4-celled. 

The Fr. is eaten and is of pleasant flavour. 

2. G. Xanthochymus, Hook. f. Syn. Xanthochymus pictorius, Roxb. 

Dampel, Beng. (fide Brain) ; Cheoro, Chiuri, Sitambu, Or. 

A handsome, small or moderate-sized, straight (in the forest) tree, 
with spreading branches nearly down to the ground, and very large 
oblong or linear-oblong very coriaceous shining leaves attaining 13*5 
by 4". Flowers cream-coloured, *5" diam., globose, clustered on woody 
bracteate tubercles from axils of fallen leaves. Fruit bright yellow 
when ripe, 1*5 — 2*5" diam. 

In dense evergreen forest, near streams. Mals of Puri (Dhuanali)! Mayurbhanj 
(Meghasani, 3000 ft.)! Bonai, Coopcrl Planted near the temple, Baruni Hill 
(Khurda), Cuttack, etc. 

FI. April — May. Fr. May (of following year?). 

Blaze exuding scanty drops of a milky juice. Branches 6 — 8-angled, w r ith a 
thick green cortex. L. with about 20 fine oblique secondary nerves arching within 
the margin ; tip shortly sharply acuminate, base acute. Under surface with micro- 
scopic dots. Petiole *7 — 1 ", wrinkled, with an adnate, fleshy, intrapctiolar stipule, 
which covers the terminal bud. Bracts very short, sub-orbicular, bracteoles 2 
minute, -05", similar. Pedicels -3 — *7". Sepals orbicular. Petals -25 — *3", orbicular. 
Stamens connate into 4 or 5 erect, flat, short spathulate bodies like single stamens 
wdth numerous didvmous anthers at the top. Ovarv globose, with large, sessile, 
peltate, 4 — 5-lobcd stigma, 4 — 5-cellcd. Fr. with milky juice till ripe, on a pedicel 
1 *2" long. 

Fr. eaten, and the tree is sometimes cultivated for the fruit. It is, however, very 
acid. It is mentioned in Firminger under the vernacular name of Tumid. 


2. OCHROCARPUS, Thouars. 

1* O. longifolius, Benth. & H. f. Churiana, Or. 

A moderate-sized or small tree with handsome dense laurel-like 
foliage somewhat like that of Garcinia Xanthochymus ; leaves oblong 
or linear-oblong to oblong-lanceolate, acute or obtuse, 5*5 — 8*5" by 
1*7 — 2*8", thickly coriaceous; nervation of very numerous fine parallel 
secondary nerves copiously reticulate between and with distinct pellucid 
dots in the areoles. Flowers *7" diam., white or rose, in dense axillary 
fascicles, with numerous subulate bracts at base, at the axils of fallen 
leaves and from the trunk, pedicels 1". Calyx bursting into 2 valves 
reflexed during flowering. Petals 4. Fruit 1", ovoid, 1-seeded. 

Khurda, cultivated, Haslcttl This tree is stated in Bengal Plants to be found 
in Khurda, Orissa, and the vernacular names of Nagesar, Beng. t and Chiuriana, 
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Or., are given for it. It was doubtless a cultivated specimen, as the tree is known 
to have been introduced near Kuhuri by a former Raja and about 12 acres existed 
in 1881. 

“A specimen near the Baruni Hill Temple recently died,” Haslett. 

“The FIs. are used like those of Nageswar in Hindu worship,” Haslett. 

3. CALOPHYLLUM, L. 

Trees with opposite shining coriaceous leaves, with innumerable 
parallel very slender secondary nerves at right angles to the midrib. 
Flowers panicled. Sepals and petals 4 — 12, imbricate, in 2 — 3 series. 
Stamens very many, filaments slender. Ovary 1 -celled, with slender 
style and peltate stigma. Ovule solitary, erect. Fruit a drupe. 

1. C. inophyllum, L. Punang, Or.; Sultana Champa, Beng.; The 
Alexandrian Laurel. 

An exceedingly handsome moderate-sized tree, with large glabrous, 
oblong, elliptic-oblong or obovate-oblong, obtuse or cmarginate leaves, 
4 — 8", shining on both surfaces, and axillary lax drooping racemes 4 — 6" 
long, of large white fragment flowers *75" diam. Drupe globose, yellow 
and pulpy when quite ripe, 1" diam. 

Orissa coast, extensively cultivated, but doubtfully wild. Is also much planted 
in Cuttack and other stations not far from the sea. FI. May — June and again 
Oct. — Nov. Fr. Oct. — Nov. and April — May. 

Juice (of the resin canals) bright green. Petiole *5 — 1 *2". Pedicels of flowers 
1 — 2". Sepals 4, inner petaloid. Petals 4. Stamens in 4 bundles. 

The wood is sometimes known as Mast wood and is said to be good. Gamble 
says reddish-brown, moderately hard, and close grained. The seeds yield an oil 
known as Pinnay or Domba oil, used for burning, which has recently been 
recommended as a lubricant in place of castor. The seeds are collected twice a 
year (see above), Haslett . 

The tree is being grown in the Casuarina Plantation on the Puri Sands. 

4. MESUA, L. 

Trees with opposite coriaceous leaves, with innumerable very slender 
secondary nerves at right angles to the mid-rib. Flowers polygamous, 
large, solitary, axillary or (apparently) terminal. Sepals and petals 4, 
imbricate. Stamens very many, with slender filaments- Ovary 2-celled, 
with long style and peltate stigma. Ovules 2 in each cell, erect. Fruit 
sub-capsular, 1-celled by absorption of the septum. Seeds ex-arillatc. 

1, M. ferrea, L. Nagesar, Nageswar, Or., Bong. 

A moderate-sized or large, very beautiful tree, with straight trunk 
branched to near the ground, with linear-lanceolate drooping leaves, 
3 — 6*5 long, dark and shining above and whitish beneath, and -white 
flowers from the uppermost leaf axils. Fruit ovoid, with conical pointed 
apex, 1 — 4-seeded, supported on the persistent calyx, almost woody, 
1 — 2 " 

Purneah, Ham. Near streams, Mayurbhanj (Bhanjabasa), rare ! Mailagiri 
Reserve, Palahara State, Cooper 1 Often planted 1 FI. April — July. Fr. Oct. — Nov. 
Evergreen. New L. in March, brilliant crimson. 

Attains 7 ft. girth. L. 1 — 1*75", broad, acute, or mostly acuminate; secondary 
nerves scarcely visible; marginal vein rather strong. Petiole *3 — 5". FIs. very 
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variable in size, fragrant, *75 — 3" diameter. Sepals orbicular, thick. Petals 
cuneate-obovate. Stamens bright yellow. 

A form with L. green beneath is said to occur (Gamble), but has not been seen 
in our area. Cooper states that in the Mailagiri Reserve the tree is gregarious over 
an area of some 100 acres and up to 7 ft. girth. This gregarious habit is common 
to it in Eastern Bengal. The wood is dark red and durable, but almost too hard 
to work. Seed should be sown in sitti, as it stands transplanting with difficulty. 


FAM. 24. TERNSTRCEMIACEiZE. 

Trees or shrubs with alternate, simple, exstipulate, usually coriaceous 
leaves. Flowers usually showy (small in Enrya), and subtended by 2 
sepal-like bracts, axillary, solitary or clustered, rarely on many-flowered 
peduncles. Sepals 4 — 7, free or slightly connate. Petals 4 — 9, imbricate 
or contorted in bud, free or connate below. Stamens cc t free or connate, 
usually adnate to base of corolla. Anthers basi-fixed or versatile, open- 
ing by slits or pores. Ovary free, sessile, 3 — 5-celled, with as many free 
or connate styles. Ovules 2— cc in each cell, axile. Fruit baccate or 
capsular. Seeds few or many, albumen scanty or 0. Embryo straight 
or curved. 

A specimen of Eurya symplocina , Blume was found in my herbarium labelled 
“Chota Nagpur” — almost certainly in error. It probably came from British 
Bhotan. Eurya acuminata , DC., occurs in the Sikkim Tarai close to, but has not 
been found in our area. 


1. CAMELLIA, L. 

Trees or shrubs with evergreen, coriaceous, serrate leaves and axillary, 
often large and handsome flowers. Sepals 5 — 6, graduating from the 
bracts towards the petals, which slightly cohere at the base. 
Stamens oc , outer more or less monadelphous and adhering to base of 
petals ; innermost free. Ovary 3 — 5-ccllcd ; ovules 4 — 5 in each cell. 
Capsule woody, short, loculicidal. Seeds usually solitary in each cell 
or reduced to 1 or 2 altogether. Albumen 0. Embryo straight with 
large, thick cotyledons. 

1. C. theifera, On//. Cha, Vent.; The Tea Plant. 

A large shrub or small tree, but usually kept pruned except in the 
“seed-ha ris,” Formerly njiich cultivated on the Chota Nagpur plateau 
and on Parasnath, but the rainfall is scarcely sufficient, and the tea 
industry in Chota Nagpur has largely declined. Formerly also the 
plants were chiefly of the small-leaved China variety, but blanks are 
now filled in with the more prolific hybrid. 


FAM. 25. DIPTEROCARPACE/E. 

Trees, rarely climbers, with resinous substances contained in cavities 
and canals in leaves, wood or bark. Leaves alternate, simple, entire, 
with parallel secondary nerves, stipules present, at least when young, 
often leaving an annular scar. Flowers in axillary or terminal racemes 
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or panicles. Torus usually broad and concave. Sepals 5, connate into* 
a tube below, often unequal. Petals 5, contorted, sometimes connate 
at the base. Stamens 5 or in multiples of 5, often many, one or more 
seriate, hypogynous or sub-perigynous, sometimes connate or adnate to 
the petals ; filaments short, anthers basifixed introrse, connective often 
appendaged. Ovary slightly sunk in the torus, 3-, rarely 2 — 1 -celled, 
styles fused. Ovules 2 in each cell, anatropous, pendulous. 

1. SHOREA, Roxb. 

Flowers in axillary or terminal lax cymosc panicles ; bracts often 
caducous, sometimes 0. Sepals connate at base only and adnate below 
to the torus, imbricate, persistent and enlarged in fruit. Stamens 15 
or oc ; connective of anther usually appcndiculate. Ovary 3-celled, 
style subulate. Fruit indehisccnt, 1 -seeded, embraced by the bases of 
the accrescent wing-like sepals, of which 3 arc sometimes larger than 
the others. Cotyledons fleshy, unequal, one embraced by the other ; 
germination hvpogcal. 

1, S. robusta, Guerin. Sal, //., P>eng.\ Sarjom, K., S .; Sakwa, Th. r 
Khcirw.; Salwa, Rcngal, Or.; The Sal Tree. 

A tree attaining 150 ft. and 12 ft. girth, but often low and stunted 
on the hills. Leaves ovate or ovate-oblong, cuspidate, with cordate 
base. Flowers cream-coloured, unilateral on the branches of tomentose 
panicles 5 — 9" long. Petals lanceolate-acuminate, *5". Fruit ‘5", ovoid, 
beaked with the style : wings 2—4", linear-oblong or spatlmlate, sub- 
equal, with three rather larger. 

Throughout the Province, excepting the low-lving tracts of the Gangetic Plain, 
ascends to the tops of the highest hills, and also occurs not far from the sea on 
high ground in Cuttack and Puri. FIs. March — April, or in some years up to May. 
Fr, June — July. Nearly or quite leafless in March. The new L. appear with the 
FIs. 

Bark dark brown, sometimes reddish, furrowed, or in old trees grey and nearly 
smooth. Blaze red, tough and fibrous. Shoots pubescent. Stipules *25 — *5", falcate, 
covering the young buds. Petioles short and stout. Panicles on the new shoots 
and direct from the old wood. Petals with a twisted acumen. Stamens with a very 
swollen base, but slender below the anthers and connective tailed, cells often 
apiculate. 

On germination the radicle issues from the nut close to the base of the style, and 
with the hypocotyl is thrust far out of the seed by the rapidly elongating stalks of 
the cotyledons. These are very thick, somewhat crescent -shaped, but cuneate on 
the long petiole and the outer arc somewhat cmarginate. The stalks of the coty- 
ledons are not exactly opposite on the hypocotyl, hut the first pair of leaves arc 
opposite. Buds frequently arise serially in the axils of the cotyledons, and these 
give rise to new shoots when the stem is killed or broken. These buds may also 
account for the wonderful coppicing power of the young tree from the ground or 
below it even when cut rather high up, and for the fact that Sal coppiced too close 
to the ground frequently dies. The seed sometimes contains two embryos (teste 
Sen Gupta). 

The wood of the Sal varies when freshly cut from reddish to nearly white. The 
white-timbered Sal is called Sakwi in Nepalese and Tharu, and is considered 
superior to Sakwa or red Sal. The best time for felling poles for rafters, etc., is 
said to be October, but the best time sylviculturally when coppice is required is in 
the hot season. The bark should be removed as soon as felled on account of 
borers. The seed should be sown immediately it falls as it soon loses the power 
of germination. The first to fall are usually bad. 
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Oil expressed from the seeds or obtained by simple boiling is used for Cooking 
and burning in Sambalpur, and the seed is eaten in times of famine, and regularly 
by the Santals, but is unwholesome. The resin (dunra, K . ; sarjam lore, S.) is used 
in medic ine and lor caulking. Before the reservation of the forests trees were 
killed in large numbers by resin tapping. The bark is employed as a tan. The 
leaf forms the covering of the Kol cigarette (fikr). 


FAM. 26. MALVACEAE. 

Trees, or more usually shrubs or herbs, mostly with stellate hairs and 
with tough branches from the strength of bast fibres. Leaves alternate, 
stipulate, with palmate venation, simple or digitate. Flowers regular, 
often showy, nearly always with an epicalyx (bracteoles). Sepals usually 
5, valvate, connate below. Petals 5, imbricate and twisted, often con- 
nate below. Stamens cc (15 in Kydia ), more or less monadelphous into 
a tube, which is often adnale to the base of the corolla and branches 
into free filaments above, or pentadclphous, or some filaments quite 
free. Anthers variously shaped, ultimately 1 -celled. Ovary 3 — 4- but 
usually 5 — many-celled, capsular in fruit or breaking up into dehiscent 
or indehiscent cocci which fall awav from a columella. Ovules 1 — 
more, axile, curved. Albumen scanty or 0. Cotyledons foliaceous, 
usually crumpled or folded, and mostly palmately nerved. Germina- 
tion epigeal (where observed by me). 

The family abounds in mucilage and most of the species yield a fibre from the 
bast. 

A. Stamens united into a long tube with free part of filament very short or 0 
(exc. Ab. polyandrum). Shrubs or herbs, rarely small trees. 

I. Malvex . Carpels 5 to many. Styles as many as carpels. Fruit of as 
many cocci, FIs. usually yellow. 

a. Ovule I in each carpel. 

Bracteoles 3. Stigmas linear . . . .1. Malva. 

Bracteoles 3. Stigmas capitate . . . .2. Malvastrum . 

Bracteoles 0 3. Sida . 

b. Ovules 2 or more in each carpel. Bracteoles 0 4. Abutilort. 

II. Urenese. Carpels 5. Styles or stigmas twice as many. 

Fr. of 5 cocci. FIs. usually red. 

a . FIs. in dense heads intermixed with bracteoles 5. Malachra. 

b. FIs. not in dense heads. 

Bracteoles 5. Carpels opposite petals, often 


spinesccnt 6. Urena. 

Bracteoles 10. Carpels opposite sepals, smooth . 7. Pavonia. 


III. Hibiscex. Carpels 3 — 5. Stigmas as many as carpels 
or connate. Fr. capsular. Staminal tube truncate or 
5-toothed. 

a. Stigmas distinct. Bracteoles 5 — more (exc. 


Solandra ) 8. Hibiscus . 

b. Stigmas coherent in a club-shaped mass. 

Bracteoles 3 — 5, small 9. Thespesia. 

Bracteoles 3, large and usually cordate . .10. Gossypium . 


B. Stamens united at the base only and pentadclphous or quite 
free. Trees. 

IV. Bombacex. Sepals coriaceous. Fr. capsular or inde- 
hiscent. 

a. L simple, lobed. Bracteoles 4 — 5, persistent . 11. Kydia. 

b. L. digitate. 

Calyx cupular, slightly irregularly lobed . .12. Bom box. 

Calyx 5-cleft with 2 bracteoles . . . .13, Adansonia . 
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The well-known garden plants, Hollyhock, (Althwa rosea) and Malope, also belong 
to this family. The bracteoles in Althaea are 6 — 9, connate at the base. 

1. MALVA, L. Mallow. 

Herbs with lobed palminervcd leaves. Flowers axillary, clustered. 
Bracteoles 3, free. Ovary many-celled, styles as many as carpels. 

1. M. verticillata, L. 

Branches often woody below, 2 — 3 ft. high. Leaves suborbicular, 
5 — 7-lobed and crenate, lower often 3 — 4*5" diam., upper sometimes only 
*5 — 1-5" Flowers pink, in dense clusters, with short pedicels. Corolla 
*5" long. Carpels 10 — 12, reticulate or pitted. 

It occurs both sides of the province, in Oudh and N. Bengal, and will probably 
be found within it. FI. June, July. 


2. MALVASTRUM, A. Gray. 

Herbs or undershrubs with simple or rarely lobed leaves. Flowers 
axillary or terminal. Bracteoles 3. Ovule 1, ascending in each carpel. 
Ripe carpels indehiscent, 1 -seeded, sometimes beaked or awned. Other- 
wise like Sida. 

1. M. coromandelianum, Garcke. Svn. M. tricuspidatum, A. Gray . 

An undershrub or herb 1 — 3 ft. high, sometimes gregarious, with 
strigose branches, oblong-ovate or rhomboid-ovate serrate leaves *8 — 2" 
long, sparsely hairy both sides, and solitary yellow flowers *5 — *6" diam. 
Sepals acuminate, including tube *35" long, connate half-way up. 
Carpels 3-cuspidatc, strigose. 

An introduced weed! FIs., Fr. July — Nov. It much resembles a Sida. 

3. SIDA, L. 

Herbs or undershrubs with stellate hairs and simple or lobed leaves. 
Flow r ers rarely over *75" diam., yellow or straw-coloured or nearly white, 
without bracteoles. Sepals connate into a broad tube below. Staminal 
tube adnate to base or petals, dividing above into numerous filaments. 
Carpels 5 — 10. Ovule 1, pendulous. Fruit not depressed at the top 
(cp. Abutilon) and carpels usually 2-awncd at the apex. Ripe carpels 
split vcntrally and from between the awns. Seed solitary. The 5-angled 
or 10-ncrved calyx is persistent long after the seeds have dropped. 

The Sidas open about 10 a.m. or towards mid-day. 

I. Lower petioles long, *75" or more, often three-fourths as long as the L. L, ovate 

to orbicular with cordate base, 5 — 9-nerved. 

. a . Carpels 5, awned or not. 

Trailing or sub-erect amongst bushes, eglandular . 1. veronica folia. 

Erect with numerous glandular hairs . . . .2. glutinosa. 

h. Carpels 8 — 10, long-awned. Tomcntose . . .3. cordifolia . 

II. Petioles nearly always under *75". L. oblong, rhomboid or 
obovate, 3-nerved. 

a. Carpels 5. Stipules shorter than the petiole. L. obtuse 

or rounded 4. spinosa. 
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b. Carpels 10 — 5. Stipules usually longer than the 

petioles. 

L. hoary or stellate beneath, lower usually broadly 

rhomboid or obovatc, peduncles often long . . 5. rhombifolia. 

L. glabrous beneath, usually narrow, oblong or lanceo- 
late, peduncles mostly as short as the petioles . . 6. acuta . 

1. S. veronicaefolia, Lamk. Syn. S. humilis, Willd. Bariar, K. f S.; 
Janka, Beng. 

A procumbent herb on open pasture land, or trailing or sub-erect 
I — 3 ft. high amongst bushes, hairy, with long spreading hairs as well 
as stellate ones. Leaves sub-orbicular or ovate, cordate, obtusely serrate 
or crenate-serrate, acuminate, '5 — 1" long, or attaining 3* 5" by 2’ 75" in 
forest forms. Petiole and peduncles both slender, 5 — 2". Carpels 
mucronate, cuspidate or awned. 

In all situations ; throughout the province. FIs., Fr. chiefly at the end of the 
rains, but more or less all the year. 

Sometimes almost woody below. L. 8 — 9-nerved from base. FIs. straw-coloured 
or yellow, *5" diam., 1 — 2-axillary, and loosely arranged in racemes or panicles 
from the reduction of L. Peduncles as long as or rather shorter than the petioles, 
jointed about half way. 

The procumbent small-leaved form is often less hairy than the large one, but 
the species can by no means be limited to this ; all gradations occur. 

It yields a good fibre. L. are eaten, Camp. 

2. S. glutinosa Cav. Syn. S. mysorenis, W. & A. Vernacular names 
as in last. 

An erect, stouter and more hoary plant than the last, to which it is 
very closely allied. It is much more densely pubescent, and many of 
the hairs are glandular. Leaves 1 — 3", petioles less slender. Pedicels 
much more congested, usually forming a close glandular panicle towards 
the top of the stem. 

Much less common. Chiefly in the Santal Parganas ! Chota Nagpur ! Bihar, 
Prain. 

FIs., Fr. Oct. — Jan. 

3. S. cordifolia, L. Bariala, Bariar, Vern. 

An erect undershrub 2 — 4 ft., tomentose all over, and with thin 
spreading hairs on the stem. Leaves 7 — 9-nerved, ovate or ovate-oblong, 
cordate, acute or obtuse, crenatc, 125" by 1" to 3" by 2*5" with petioles 
about to | as long. Peduncles 1 — 2, axillary and sub-corymbose, with 
the lower ones attaining 1". Carpels 10—8, witli 2 Jong rctrorsely hispid 
awns. 

Waste places throughout the area, especially in scrub jungles in Palamau. FIs. 
Aug. — Dec. Fr. Oct. — Jan. 

This species comes very close in some respects to S. glutinosa and it also has 
glands amongst the tomentum, but the plant is easily recognised by the L. being 
softly hoary-grey, tomentose both sides and never acuminate, while the calyx is 
very broad, *3 — *4" diam. in fruit, with triangular, not acuminate lobes. Corolla 
straw-coloured, -5". Carpels reticulate, with the awns nearly as long as themselves. 

Var. Burkillii. 

A woody procumbent form from the sandy banks of the Mahanadi near Cuttack. 

It has small L., -5". Collected August by Mr. Burkill. 
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4. S. spinosa, L , Syn. S. alba, L.; S. alnifolia, Roxb.; Bariar, H. 

A small, erect, shrubby weed, about 1 ft. high, with small leaves 
always rounded at the end, rarely 2" long, crenatc or crenute-serratc, 
hoary tomentose beneath, with the filiform stipules mostly shorter than 
their petioles. Flowers yellow or pale, usually fascicled on short shoots. 
Joint of peduncle usually above the middle, often obscure. Carpels not 
exceeding 5, either 2-awncd or with only 2 short points. 

Northern Tract, very common on railway embankments in Purneali l Chota 
Nagptur ! Behar, Prain. FIs., Fr. c.s. 

Appearance often exactly that of forms of S. rhombi folia , except for its greater 
compactness and rigidity, the short peduncles clustered on abbreviated shoots, and 
in the cold season the large L. usually drop olf, leaving the small ones about *25" 
long only. The plant is then very weedy and unsightly as the small L. do not 
cover the numerous twigs. Two tubercles often occur at the sides of the old leaf- 
scars. Base of L. sub-cuneate to rounded and sub-cordate. Petioles very variable, 
•5 — *8" long, or under *2" on the shoots. Peduncles often as short as the petioles 
in flower, but usually *25 — *5" in fruit. Seeds smooth, without a prominent tongue 
near the micropylc. 

Roxburgh figures his S. alba with small white FIs. only *3" diam., and awns lip 
to • 2", and S. alnifolia with FIs. deep yellow, *5 — *7", and carpels with 2 short 
points only. Our plant corresponds rather with the latter form. 

5. S. rhombifolia, L. Syn. S. rhomboklea, Roxb . ; Ipirpijon, K . ; Lai 
berela, Bcng. 

A herb ,or undershrub, 1 — 4 ft. high, with stellate hairs on the 
branches. Leaves narrowly or bioadly rhomboid or obovatc, always 
cuneate at the 3-nerved base (hut wedge sometimes wide and its apex 
obtuse or emarginate), pale or hoary, and always more or less stellate 
pubescent or tomentose beneath. Peduncles slender, jointed at or below 
the middle, the lower (at least) far exceeding the petioles. Carpels 5 — 9, 
awns variable. 

Very common in waste ground, roadside, forest glades, etc. FI., Fr. Aug. — Dec. 

It is very variable and the extreme forms look like distinct species, but numerous 
connecting links may be found. A separate species (rhomboidea, Roxb.) is some- 
times founded on the peduncle being jointed at base and the carpels muticous, but 
these characters do not always go together, nor do they coincide with any 
particular distinction of habit or leaf-form. Were it to be divided up, I should 
keep var. obovata distinct. 

The following forms occur in our area : 

a. rhombifolia proper. 

Suffruticose, 2 — 6 ft. L. rhomboid-lanceolate serrate, or lower L. rhomboid and 
upper lanceolate to linear-lanceolate, crenate-serrate, pale or hoary, and thinlv 
stellate beneath, 1*5 — 2*5". Stipules linear setaceous, hairy, about equalling the 
petiole, which is *15 — -28" long. Peduncles solitary, *8', jointed in the middle. 
Fruiting carpels 8 — 9, more rarely 10, with 2 long erect awns, slightly hairy at 
the back. 

Roxburgh says “capsules 10, with one straight sharp horn,” but I think that this 
must be an error. Chota Nagpur ; Ichaclag, 2500 ft. and other places ! 

/3. As in the last 2 — 4 ft. high, but peduncles *2 — *5", axillary, and 
clustered towards the ends of the branchlets, and often jointed low 
down. 

Damp localities in Singbhum, common! 
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y. rhomboidea, Roxb . (Sp.). 

L. narrow, rhomboid, peduncles solitary, carpels without awns. Manbhum! 

S obovata, F. B. I. 

Stems often procumbent. L. broadly-rhomboid, obovate or rounded, crcnate 
or crenate-serrate, sometimes only -5 — 1", and others 2-5" long, hoary beneath, with 
stellate tomentum. Fruiting calyx *25" or less. Peduncles often under *5", often 
densely clustered. Tongue over the micropyle of the seed very broad. Carpels 
only 5 (always ?). Awn not one-fourth as long as carpels and sometimes obsolete. 

In dry places, common. Bettiah ! Hazaribagh ! Also Parasnath I 

Fibre of this plant was sold in London in 1913 at £36 per ton, but a larger 
sample in June, 1916, badly prepared, 2 — 6 ft. long, mostly 3 — 4 ft., was valued at 
£17 — £18 per ton c.i.f. London, with Calcutta jute at £28. It was considered that 
even this would be suitable for mixing with jute when the price of the latter is 
high. (Capital, Oct. 5th, 1917.) 

To obtain long staple fibre, and in sufficient quantity, the plant must of course 
be cultivated in dose crops, but good seed could no doubt be obtained to start with 
from some of the tall forest varieties. 

6. S. acuta, Burnt. Syn. S. carpi nifolia, F. B. L ; Ipirpijon, K . ; Ipirpi- 
chig, A/.: Bir mini baha, S.; Ancharna, Or. 

An erect undershrub, or herb, usually 2—3 ft. high, with very tough, 
sparsely stellate-hairy stems, lanceolate to obovate-lanceolate serrate 
glabrous leaves 1*5 — 3*5" by ‘5 — 1", and pale yellow flowers on jointed 
peduncles, which arc mostly shorter than the *25" petioles. Stipules 
hairy linear, or one linear and one setaceous in each pair, 3 — *5" or 
more long. 

Waste ground throughout the area, common. FIs., Fr., Aug. — Dec. 

Pale green or frequently variegated with yellow. L. gradually tapering, 
scarcely acuminate, base 3-nervcd, sometimes rounded ; secondary nerves, 5-8, 
extending nearly to margin. Peduncles jointed about the middle. Sepals acuminate 
dliatc. Carpels usually 5 — 6, reticulate, shortly 2-arista te. 

Yields a good fibre, and I have seen it 5 ft. high. Plant used for brooms in 
Orissa. 


4. ABUTILON, Gaertn. 

Undershrubs more or less downy, with angled, palmately-lobcd or 
entire leaves and orange ebracteolate flowers, usually 1" diam. or more, 
opening in the e\ citing. Pedicels articulate. Petals connate below and 
adnatc to the staminal tube, which is divided at the apex into 
numerous filaments. Carpels exceeding 5 (exc. polyandrum), in fruit 
separating as 2-valved usually 2 — 3-secded, cocci from the persistent 
axis ; apex of fruit depressed or truncate, awns or mucros, if persistent, 
on the shoulders. Seeds renifonm. 

1. Andru'riuni only tubular at the base. Carpels 5 — 6 . 1 . polyandrum. 

2. Staminal tube long. Carpels 15 or more. 

Not hairy except the fruits, peduncles slender, cocci 

truncate, shortly awned on the shoulders . . .2. indicum . 

Hairy as well as pubescent, peduncles stout, cocci 

rounded muticous or mucronate 3. hirtum. 

1. A, polyandrum) W. & A. 

A tall suffruticose herb 5 — 6 ft. high, very glandular above and with 
a peculiar smell. Leaves long-petioled, orbicular or ovate, cordate, 
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acuminate, 4 — 5". Flowers orange, 1*5" diam., in loose panicles. 
Staminal tube short with a hirsute ring at top. Cocci 5 — 6, awned. 

Chiefly in the forest, but not at all common. Champaran, Ramnagar Forest! 
Tundi Forest, Manbhum ( Campbell)] Parasnath (Anders.); Kochang (Gamble). 
FIs. May — Oct. Fr. Sept. — Nov. Biennial, or lower portions perennial. 

L. reband-dentate, densely shortly pubescent, especially beneath. StaminaL 
tube forming a cone over the ovary, then dividing into about 40 long filaments. 
Carpels hairy and glandular. Seeds 3 — 4, pale brown with minute scattered warts- 

2. A, indicum, G. Don. Mirubaha, S.; Kakhi, Kharw.; Kanghi, H. 
An undershrub covered with a soft, white, close velvet, with few or 

no long hairs intermixed. Flowers about 1" diam., on very slender 
peduncles two to three times the length of the subtending petioles, and 
usually deflexed at the joint. Head of carpels truncate, exceeding in 
diam. the fruiting calyx, usually with short awns on the shoulders, 
stellately hairy. 

Waste ground and usually near villages in all the districts, but rather local. 
FIs. r.s. and up to Dec. Fr. chiefly Nov. — Jan. Ripe seed, however, also collected 
in June, and it probably flowers at most times of the year. 

L. usually dentate and acuminate (var. populifolium, W. & A.), sometimes lobed, 
1*5 — 3". Stipules small, deflexed. Petiole three-fourths as long as the blade. 
Peduncles solitary, axillary, 1 *5 — 2*5", sometimes appearing sub-panided before the 
leaves develop. 

3. A. hirtum, G. Don. Syn. A. graveolens, W. & A. Barkanghi, H. 

Suffruticose, 3 — 6 ft. high, the whole plant covered with a tomentum 
much as in A. indica, but also with glandular pubescence and long 
soft hairs on the branches, peduncles, etc. Flowers 1*5" diam., orange 
with a crimson centre, on solitary, axillary peduncles, together (usually) 
with another flowering branchlet. Head of carpels rounded, muticous 
or mucronate, densely stellate, pubescent. Fruiting calyx as broad as 
the fruit. 

Similar localities to A. indicum, Singbhum, frequent! Manbhum, Balll Palamau 
(common near Japla)! Angul, Lace\ FIs. Aug. — Dec, Fr. Oct. — Jan. 

L. orbicular cordate, entire crenate or slightly toothed, 3 — 6" diam. Petioles 3 — 6". 
Stipules spreading or reflexed. Peduncles usually 1*5 — 2", stout. Carpels 2 — 3-seeded* 
Seeds with a yellow pubescence. 


5. MALACHRA, L. 


1. M. capitata, L. 

A suffruticose herb with stellate bristles on the stems, sub-orbicular and often 
lobed or angled, cordate crenate-dentate leaves, 4 — 6" diam., smaller upwards with 
hairy and tomentose petioles. FIs. white or yellow, *3" long, in dense heads 1" diam., 
with prominently veined bracts. Heads on axillary peduncles, *7 — 2*5" long. Calyx 
angular with 5 subulate, lanceolate, bristly teeth. Ripe carpels, I-seeded, separating 
from the axis, and lying free in the calyx tube. 

Bengal, Griffith (without locality). It is a native of America, now rather wide- 
spread in India, and will probably be found in B. & O. 


6, URENA, L. 

Herbs or undershrubs with stellate hairs, angled or deeply palmately- 
lobed leaves, and pink, solitary or clustered, axillary flowers or clusters 
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in more or less leafless terminal racemes. Bracteoles 5, adnate to the 
calyx and sometimes connate below into a cup. Petals 5, connate and 

adnate to the staminal tube below. Anthers nearly sessile on the trun- 

cate or denticulate tube. Ovary 5-celled, cells 1-ovuled, stigma tic 
branches 10. Ripe carpels sub-indehiscent or dehiscent, separating from 
the axis when ripe. 

Carpels echinatc. L. angled or somewhat lobed . . . .1. lobata. 

Carpels echinare. L. palmatified 2. sinuata. 

Carpels smooth. L. entire or slightly lobed . . . .3. repanda, 

1. U. lobata, L. Bhidi janetet, S. 

Undershrub, 2 — 4'5 ft., with suborbicular, angled, or shall owly-lobed 
leaves, 2 — 4" diam., often broader than long, with a gland on 1 — 3 of 
the nerves beneath. Flowers pink, *75" diam., not racemose. Carpels 
glochidiate. 

Throughout the province, in forest glades and waste lands, common. 

FIs., Fr. Aug. — Dec. 

L. cordate, or upper on flowering branches, rhomboid and acute at base ; lobes 
3 — 5 or more obscurely 7 — 9. Lower petioles long. 

It yields a fibre. 

2. U. sinuata, L. Mota bhidi janetet, S. ; Kunguya, H . 

Undershrub closely resembling the last, but easily distinguished by 
its leaves, being lobed beyond the middle into (usually 5) oblong or 
lanceolate segments, which are contracted at the base and often pinna- 
tifid and serrate. Flowers 1" diam. 

Associated with the last, but rather less common. Chota Nagpur! Angul! 
Probably throughout the province. FIs., Fr. Aug. — Nov. 

Yields fibre like the last. Roxburgh says it is a strong and tolerably fine substi- 
tute for flax. 

3. U. repanda, Roxb. Sikuar, S, 

More shrubby than the last two, 2 — 4 ft., with stiff branches ; densely 
stellate-hairy, roundish repand or somewhat lobed denticulate leaves 
2 5 — 3*5" diam., and pink, axillary and racemose flowers. Carpels not 
glochidiate, easily dehiscent on slight pressure. 

Chiefly in open ground. Champaran, common! Chota Nagpur, frequent! 
Sambalpur! Probably therefore throughout the province. FIs. Sept. — Oct. Fr. 
Nov. — Dec. 

L. very reticulate beneath and mid-rib with a gland near the base. Stipules 
setaceous. Bracteoles united into a cup below, erect, linear-subulate above, *3 — ’S''. 
Calyx *3", lobes linear-oblong, connate three-fourths the way up. Corolla *5 — 1" 
diam. Staminal tube 1" long/ Seeds -12", grey-brown. 

7. PAVONIA, Cav. 

Herbs or undershrubs with entire or lobed leaves. Flowers axillary 
or clustered or appearing panicled by the reduction of the upper leaves. 
Bracteoles 5— oc. Staminal tube truncate or 5-toothed at the apex. 
Ovary 5-celled, styles 10, ovules 1 in each cell. Ripe carpds separating 
from the axis, indehiscent or dehiscent, never glochidiate. 

B. O.—— 5 
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1. P. odorata, Willd. 

An erect, suffruticose herb, 2 — 3 ft. high, glandular-pubescent all over, 
with simple, 3 — 5-lobed leaves, *5 — 2" long, rounded to ovate-lanceolate. 
Flowers pink. Bracteoles 10 — 12, erect, linear, hispidly hairy. Carpels 
not at all winged, smooth. 

Orissa, Puri in dry open forests! FIs., Fr. Oct. — Jan. 

Stems hispidly hairy. Lower L. often deciduous at time of flowering. Peduncles 
■5 — 1-5", axillary, and forming terminal panicles. Bracteoles *25", longer than the 
calyx and carpels. Corolla *3-— *4" long. 


8. HIBISCUS, Medik. 

Trees, shrubs or herbs, usually suffruticose annuals, or with a 
perennial root. Leaves more or less palmately lobed. Flowers axillary, 
or becoming racemose by suppression of upper leaves. Bracteoles 5 or 
more, rarely fewer or absent, free or connate at the base. Sepals con- 
nate at base, or combined into a 5- toothed or spathaceous calyx, valvate. 
Petals 5, adnate to staminal tube at the base. Staminal tube truncate, 
or 5- toothed at the top. Ovary 5-rarely 3-celled, ovules 3 — more, style 
5-fid above. Capsule loculicidal, with often a distinct endocarp. Seeds 
reniform, globose or obovoid. 

I. Calyx spathaceous, circumciss at base. Bracteoles free. 

Indigenous species cxc. 3 and 6. (Spp. 1 — 6.) 

1. FIs. yellow with purple eye. Bracteoles many filiform. 
a. Indigenous species. Branches often procumbent. 

Capsule *7 — 2". 

FIs. mostly in terminal racemes. Capsule with 


dense spreading persistent hairs . . . .1. cancellatus. 

FIs. mostly axillary. Capsule with appressed 

deciduous hairs 2. Abeltnoschus. 

b. Cultivated species. Erect. Capsule 6 — 10" . . 3. esculentus. 

2. FIs. yellow with purple eye. Bracteoles 4 — 7, lanceo- 

late to ovate. 

Stout, erect, strict, very bristly all over ... 4. pungens. 

Branched from the base, hairs short, scattered . 5. tetraphyllus. 

3. FIs. white or pink. Bracteoles lanceolate to linear, 

small caducous 6. ficulneus. 


II. Calyx 5-cleft, or sepals 5, nearly free. Indigenous species 
exc. 11 and 12. (Spp. 7 to 16.) 

A. Herbs or undershrubs not woody, except in 15. 

Bracteoles usually free, or only connate at base (7 — 15). 

4. FIs. white or pink, under 1" diameter. Bracteoles 0, 

or small and linear. 

L. over 2". 

Herbaceous. L. not glandular .... 7. Solandra . 

Suffruticose. L. glandular beneath .... 8. hirtus. 

L. under 2" ....... 9. micranthus. 

5. FIs. yellow with purple eye. Bracteoles linear forked 

* L. under 2" 10. furcatus. 

6. FIs. yellow (or white in 12), with purple eye, over 1" 

diameter. Bracteoles not forked. 
a. Cultivated species. Bracteoles linear. Peduncles 
very short. 

Bracteoles adnate to the base of calyx, accrescent . 11. Sabdariffa , 

Bracteoles not adnate. Sepals with a large gland . 12. cannabinus . 
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b. Indigenous species. Bracteoles free. Sepals eglan- 
dular. 

Bracteoles linear. Indumentum soft. Capsule 

winged 13. vitifolius. 

Bracteoles linear-spathulate. Indumentum with 
pungent and glandular hairs 14. pandurxformis. 

7. Arborescent. FIs. pink. Bracteoles oblong. . . 15. collinus. 

B. Trees or large woody shrubs. Bracteoles connate at 
base into a cup. Capsule with secondary septa (due 
to the ingrowing endocarp at the margins of the 

valves). 


L. orbicular crenulate. FIs. yellow. . . .16. tiliaceus, 

III. Calyx 5-cleft exc, in 20. Large garden shrubs grown for 
their showy flowers. FIs. rarely yellow. 

1. Calyx 5-cleft. Bracteoles conspicuous. 

a . Bracteoles 10. FIs. white or pink. . . .17. mutabilis. 

b. Bracteoles 6 — 8. 

FIs. of various colours, but never lilac or purple . 18. rosa-sinensis. 

FIs. lilac, purple or bluish 19. syriacus . 

2. Calyx spathaceous. Bracteoles minute. FIs. pendulous, 

red 20. schizopetalus . 


1, H. cancellatus, Roxb. Usungid, Ho.; Bera sanga, M.; Uskui, 

Birja ; Berua, Kharw ; Bir kaskom, S. 

A very hirsute or bristly herb with very variable leaves, the lower 
usually sub-orbicular, the upper often narrow and sagittate. Large 
yellow flowers, with peduncles about 1" in terminal racemes, or few 
also axillary. Capsule sub-globose to oblong, 1 — 1*75", densely covered 
with yellowish spreading hairs, obtuse or cuspidate at tip. Bracteoles 
10 — 15, filiform, very persistent, 75 — 1*75", with dense spreading stiff 
hairs. 

In forests, especially in the hills. Champaran! Throughout Chota Nagpur, 
common! Santal Parganas! Sambalpur! 

FI. Aug. — Nov. Fr. Oct. — Jan. It dies down after flowering. 

Root fusiform. Branches often procumbent. L. orbicular, deeply , cordate and 
subentire, or 3 — 5-angled or lobed (but not half way down) or sagittate with very 
long linear oblong auricles, densely softly hairy or villous and often with bristles 
on the nerves above, hairy and with stellate bristles beneath. Racemes from few 
to several, and dense-flowered, with filiform, 2 — several persistent bracts at the base 
of the short peduncles. Capsules hirsute inside and out. Seeds sub-reniform, grey- 
brown, -12", glabrous, with curved lines of minute tubercles. 

There are several forms: 

a. Capsules ovoid, 1 — 1*25", bracteoles much exceeding the capsules. 

/?. Capsules oblong, 1*25 — 1*75", often much longer than the bracteoles. 

•y. Abelmoschoides. Branches glabrescent, L. cut into 3 — 5 narrow, lanceolate, or 
linear segments. Peduncles up to 1 -3", bracteoles much shorter than the capsules 
and capsule somewhat glabrescent. Kodarma! Neterhat! This passes into the 
next species. 

The root is eaten. 

2. H. abelmoschus, L. Mushkdana, H. } Beng. 

A hirsute or hispid herb with polymorphous leaves, often resembling 
varieties of the last, large yellow flowers with peduncles 2 — 3" long, 
usually axillary, more rarely in few-flowered leafless racemes. Capsule 
oblong, 2 — 2*25", beaked, with rather sparse adpressed stiff hairs, 
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glabrescent. Bracteoles 8 — 10, linear, 3 — *7", rarely more or longer, 
deciduous, not densely hairy. 

A rare plant in Behar and Orissa. Hundrugagh (Ranchi), Prain* FIs. Aug. — 
Nov, Fr. Oct. — Jan. Hazaribagh, C. B. Clarke in Kew Herb . (Var. sagitifolius)\ 
L. often 3 — 5-lobed half-way down or more, lobes serrate, sometimes very narrow. 
Less hairy than the usual forms of cancellatus, hairs on the petioles and peduncles 
usually stiff and reflexed, a few stellate bristles on the leaves beneath. Peduncles 
clavate above in fruit. Seeds reniform striate (as in last), musky. 

3. H. esculentus, Mindijinga, K.; Ramjinga, S.; Bindi, H.; Ochro; 
Lady's Fingers. 

Stems stout, strict, erect, 3 — 7 ft., very bristly; leaves 6 — 10" diam., 
orbicular, cordate, mostly S — 7-lobed and nerved, coarsely toothed, both 
surfaces hirsute. Petioles 6 — 12". Stipules 1", erect, linear-subulate, 

peduncles *5 — *75", much swollen above, with about 10 erect bracteoles, 
S — *7". Flowers 2— *3*5" diam., axillary, pale yellow with purple centre. 
Capsule 5 — 10", young succulent, ribbed pubescent. 

Generally cultivated for its unripe fruits, which owing to their demulcent pro- 
perties can be safely eaten in cases where other vegetables are interdicted. 

4. H. pungens, Roxb. 

A stout, erect, scarcely branched herb, 6 — 12 ft. high, with bristly 
stem, palmately deeply-lobed or angled hairy leaves, 5—12" diam., and 
large yellow flowers, 4 — 5" diam., in terminal racemes. Bracteoles 4 — 7, 
broadly lanceolate, shorter than the large oblong, 2*25 — 2*75" long, 
hirsute capsule. 

Humid valleys of Singbhum, Porahat and the Santal Parganas! Not common. 
Palamau (Pendra Valley, Neterhat)! Purneah! FIs. July— Oct. Fr. Nov. — Dec. 

Stem hollow, often black or purple spotted. Lower L. 5 — 7 lobed, often deeply, 
and lobes coarsely toothed or serrate, upper 3-partite, serrate, hairy above, with 
scattered stellate hairs beneath. Lower petioles exceeding the blade. Raceme 
often 15". Bracteoles connate at base. Seeds black, striate, with curved, most 
minutely pubescent lines. 

The Pendra Valley plant has reflexed bristles and 6 — 7 bracteoles, and is smaller 
than the type. 

5. H. tetraphyllus, Roxb. 

A herb or undershrub, branched from the base, with a thick tap- 
root. Branches with few short, hispid or prickly hairs, and deeply- 
lobed leaves with sparse, stellate (3-rorked), hispid hairs beneath and 
very few above. Flowers primrose-yellow, 2*5 — 3" diam. Bracteoles 
4 — 5, ovate, lanceolate or ovate-lanceolate. Capsule under 2". 

Ravines in the Santal Parganas, on rocks. FIs. Oct. — Nov. Fr. Dec. — Jan. 
Perennial. 


*But I refer Prain’s plant, labelled H. Abelmoschus in Cal. Herb . to var. 
abehnoschoides of H. cancellatus , which closely connects the two species. It is not 
in fruit. Peduncles very short, only -5", and at top of stem, bracteoles *7 — -9", but 
less filiform than in typical cancellatus . It is best distinguished by the indumentum 
on the peduncle, whicn is as in H. cancellatus , i.e. a close persistent pubescence 
with longer stiffer hairs, while that of H. abelmoschus is of reflexed stiff hairs or 
bristles, soon deciduous. Clarke's specimen has a glabrous but small capsule and 
sagittate leaves. It is also doubtful. 
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About 3 ft. high only. L. radical attain 8" diam., lobed more than half-way 
down, cauline usually about 3 — 4" diam., deeply or shallowly lobed ; lobes usually 
3 or 4 large and 2 smaller basal ones, elliptical or oblong, acute or cuspidate, some- 
times again lobed, coarsely toothed. Petiole as long or three-fourths as long as 
the leaf. Stipules linear, -5 — '75". FIs. axillary and in short terminal racemes with 
the bract-like stipules. Bracteoles persistent, 62 — -75". Capsule oblong, 1*25 — 1-5", 
beaked, covered with glandular and pungent hairs, 5-valved. Seeds black, striate, 
with rows of minute raised dots, striations with thin brown hairs. 

6. H. ficulneus, L. Ran bhendi, H.; Naita, Ho. 

A branched herb, 3 — 4 ft., with large tap-root and stems scabrous 
with tubercle-based setae or nearly smooth. Leaves sub-orbicular, 
upper deeply 3 — 5-lobed, with the rounded lobes constricted at their 
base. Flowers white to pink with darker eye in more or less leafless 
racemes, 1 — 1*5" diam. Seeds striate, with thin brown hairs. 

Santal Parganas as an escape from cultivation! Cultivated in Chota Nagpur! 
and Behar ( Prain ). Not seen wild. FIs. Sep. — Nov. Fr. Nov. — Jan. 

L. somewhat hispidly hairy, not stellate, variable from lobed to partite. Stipules 
caducous. Peduncles 1", swollen above. Bracteoles short, linear, caducous 
(lanceolate, Masters). Capsule ovoid, 1*25 — 1 -5", covered with glandular and 
pungent hairs when green. 

The plant yields an excellent fibre. 

7. H. Solandra, L-’Her. 

Herbaceous, 2 — 3 ft., with cordate, ovate or sub-orbicular leaves, 
membranous, coarsely toothed, lower usually simple, upper usually 
with three acuminate lobes or 3-sect. Flowers small, 5---**75" diam., 
white, arranged in loose, terminal racemes on long pedicels. Bracteoles 
usually 0. Capsules slightly exceeding the *3" long calyx, somewhat 
pubescent, 5-valved, cuspidate, sutures ciliate with bristles. 

Barasand Forest, Palamau! FIs. Sept. — Oct. Fr. Oct. — Nov. Annual. 

8. H. hirtus, L. Syn. H. phceniceus, Roxb. 

Suffruticose with herbaceous branches, ovate, strongly serrate leaves, 

1 — 3", often with a gland on the mid-rib beneath and pretty red or 
white flowers, 1" diam., with spreading corolla and 5 — 7 subulate 
bracteoles. Peduncles and calyx with strong hairs and leaves stellatelv 
hairy beneath. Capsule globose. 

FIs. Aug. 

I have only seen it wild in the Central Provinces. Said to be frequent in Behar 
(Prain), probably as an escape from gardens. 

9. H. micranthus, L. 

A lax, weedy-looking undershrub, 3 — 6 ft., with slender erect branches, 
scabrid with stellate scattered bristles, and small ovate leaves, *5 — 1" 
long. Flowers '5" diam,, axillary, white or pink, with corolla often 
reflexed. Capsule globose. 

Chota Nagpur, not common! Puri, fairly common (Khandgiri sandstones! 
Baruni Hill forest, etc.!). 

FIs., Fr. Sept.— April (April — Sept.?). 

L. crenate or toothed, simple or 3-lobed, with stiff stellate hairs. Stipules 
filiform, *1 — -16". Peduncles long, slender articulate, far exceeding the leaves, 
usually on short lateral branches. 
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10. H. furcatus, Roxb. Piri-Pirika, Or. 

An erect or trailing, suffruticose herb, 2 — 4 ft., with pungent, reflexed 
setae on branches and petioles, and simple hairy undivided and 3-lobed 
leaves, 2 — 3*5" diam. Mowers axillary and upper becoming sub- 
racemose, distant, with 10 — 12 setose forked bracteoles ; outer lobe 
ovate-lanceolate, shorter than rhe linear inner lobe. Capsule *5", 
beaked, covered with rigid deciduous hairs. 

Chota Nagpur (Horhap Forest! Pitorea, Wood) ; Puri (Chandka Forest! Rampur 
Forest!). FIs. Sept. — Nov. Fr. Nov. — Dec. Annual. 

Setae prickly, with bulbous base, often red. L. rarely 5-lobed, crenate-dentate or 
crenate-serrate, softly hairy, except on the hispid nerves. Stipules *5", linear-lanceo- 
late. Peduncles *2 — *25". Sepals 5, erect, lanceolate, rigidly acuminate, 3-nerved 
densely clothed with tubercle-based setae, persistent and closing over the fruit, 
often red. Corolla 2" (4", Masters). 

11. H. Sabdariffa, Arhaipila, Ho. ; Arharjorjora, M.; Arak Kud- 
rum, S. ; Kudrung, TJran ; Patwa, H. ; The Rozelle ; Red Sorrel. 

Erect glabrous with often simple ovate leaves, especially below, but mostly deeply 
3-lobed with the mid-lobe broadest, 3-nerved, rarely some 5-lobed, lobes dentate or 
serrate, acuminate. Stems and petioles often red, petioles about as long as leaf. 
FIs. yellow, 2*5". Bracteoles 8 — 10, linear, accrescent to the calyx, which is red 
and fleshy (or in one variety green) and usually muricate or setose. 

Widely cultivated. FIs. r.s. Fr. Jan. 

The calyces are made into a jelly, and the leaves are eaten. 

12. H. cannabinus, L. Kudrung, H., S.; Dare kudrum, S.; Tepa, 
Kudrun Dora, Uran ; Ji, Kotle, K. 

A tall unbranched annual, 4 — 6 ft., rather prickly with bristles, large, 
very variable leaves, the lower usually entire and cordate, and the 
upper deeply 3 — 7-palmatifid, uppermost often entire lanceolate and 
curved on long slender petioles, all serrate. Mowers 3—4" diam., white 
or pale yellow with purple eye, axillary, sub-sessile. Calyx campanu- 
late, tuberculate, with 5 large sessile glands. 

Widely cultivated in Behar, Santal Parganas and Chota Nagpur as an accessory 
crop. FIs. Oct. 

A very distinct species. Native of Africa. Mid-rib of leaf with a gland beneath. 
Stipules linear. Bracteoles 7 — 10, shorter than calyx, which has an ajppressed white 
tomentum and tubercled hairs. Sepals long, acuminate. Capsule globose, bristly. 

Yields a very valuable fibre known as Bimlipatam jute, quoted in Dec. 1916, at 
£35 per ton. 

13. H. vitifolius, L. 

A straggling, weak, suffruticose herb, 3—7 ft. high, hoary or grey 
tomentose or villous, without bristles, with simple or deeply 
acuminately-lobed, long-stalked, ovate dentate leaves and yellow 
flowers, 1*5 — 2*5" diam., with purple eye. Bracteoles 6 — 12, linear, 
nearly free to base. Calyx large, with broadly lanceolate sepals. Easily 
distinguished in fruit by the winged, reticulately-veined carpels, which 
resemble those of a Pavonia. 

Not very common, but distributed from Muzafferpur! to Angul! Manbhum, 
CampbelU In valley forests in Angul! 

FIs. Oct. — Dec., and also found in flower up to March in cool localities. Fr. 
Nov. — March. 



8. Hibiscus.] 26. MALVACEAE. 71 

Lower L. usually 4 — 5" diam., with 3 large acuminate lobes and rounded cordate 
base, uppermost ovate to lanceolate, all more or less dentate, pubescent and with 
long stellate hairs. Petiole as long as the blade. FIs. axillary and sub-racemose 
with peduncles 1 — 1*5". Capsule short, sub-orbicular, 5-winged. 

14 . H. panduraeformis, Burnt . 

A very tall herb, 10 — 12 ft. Stems pubescent and with pungent hairs. 
Lower leaves ovate and lobed, upper oblong-lanceolate, all coarsely 
irregularly toothed. Flowers solitary, axillary and sub-terminal, 
1 — 1 ‘25" diam., yellow with purple eye, on very short (’25 — ’33"), stout, 
articulate peduncles. Ovary and capsule densely silky. 

Waste ground, Palamau and Hazaribagh (near the boundary), rare! FIs. and 
Fr. Nov. — Jan. 

L. hoary-tomentose both sides. Petioles 1 — -15", thickened above. Stipules and 
bracts filiform, caducous. Bracteoles 8, united into cup at base, linear-spathulate, 
adpressed to and much shorter than the calyx, which has oblong, acute, 3-nerved 
lobes. Seeds about 10 in each cell, brown, densely pubescent. 


15. H. collinus, Roxb. 

A small tree up to 3 ft. girth with leaves somewhat resembling those 
of a Maple, 4— -6‘5" long and broad, deeply 3-lobed, with shallow- 
cordate base. Flowers 2 — 3" diam., pink with dark centre. Capsule 
1-^1 *3" diam., oblate, cuspidate, yellow tomentose and densely setose. 

Hills, Mals of Puri! FI. r.s.? Fr. April. 

Bark pale and greenish, blaze somewhat hard, light. Shoots tomentose and 
twigs hoary with stellate hairs. Leaf sometimes 5-lobed, hairy beneath and thinly 
so above, hairs simple and stellate, lobes acuminate or caudate, sinuate -dentate or 
sub-lobed. Primary nerves 5 — 7 and secondary raised beneath. Petioles 3 — 4*5". 
Peduncles 3 — 4*5, axillary, jointed about -6 — *7" from top. Bracteoles 5 (8 — 10, 
Masters). Calyx-lobes lanceolate. Capsule 5-celled and angled, loculi with long 
bristles within. Seeds grey -black, sub-globose, *16" diam., glabrous. 

Bark gives a fibre. 


16. H. tiliaceus, L. Syn. H. tortuosus, ; Baniah, Or. ; Bola, Ztewg. 

A small much-branched tree, with orbicular cordate leaves, hoary 
beneath, 2 — 4" diam. (4 — 5", F. B. /.), and terminal, solitary or sub- 
panicled campanulate flowers, 3 — 4" diam., yellow with crimson eye. 
Capsule ovoid, closely tomentose, and with tufted scales, 5-valved, with 
the endocarp indexed at the margins of the valves and making it 10- 
celled. 

Tidal forests. Cuttack, Mahanadi delta. Very common! Balasorc (Chandpur)! 
FIs. Mar. — April. Fr. April — May.* Evergreen. 

Branched usually close to the ground. L. with a short cusp closely stellate 
beneath, minutely crenate. Petioles 1 — 1*5". Stipules *5", falcately oblong. Bracteoles 
7 — 10, lanceolate, connate for half their length. Sepals twice as long, *7", lanceolate 
about as long as the capsule. Seeds black, glabrous, with pale dots. 

Bark gives a strong fibre. 


* According to Roxburgh it FIs. Mar. — May, and seed ripens three to four months 
afterwards. Early in May, however, I found ripe seed and no flowers, and 
apparently it flowers sporadically most of the year. 
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17. H. mutabilis, L. Thalpadma, Beng. 

A large shrub or small tree, with leaves 4 — 9" long and broad, 
deeply cordate, 3 — 5 lobed, sub-tomentose beneath, lobes crcnate, mid- 
lobe long acuminate. Rowers white or pink, 5" diam. from the upper 
axils, and sub-corymbosc at the ends of the shoots. 

Frequent in gardens. FIs. Sept. — Oct. Fr. Oct. — Nov. Deciduous. 

The FIs. are usually double, open white and turn pink, but this is not always 
the case, and in some varieties they are pink from the first. Capsule sub-globose, 
•8" diam,, hirsute, endocarp with dense white hairs. Seeds brown, densely 
bearded on the side away from the raphe. 

It is a native of China (Roxburgh), but even the double flowers seed freely in this 
country. 

18. H. rosa-sinensis, L. Common garden Hibiscus ; Chinese Shoe- 
flower. 

A well-known ornamental shrub. L. 2*5 — 3", ovate, acuminate, coarsely serrate, 
sometimes lobed, glabrous and shining, base 3-nerved. Stipules ensiform. It 
includes very numerous single and double varieties, varying from very large 
brilliant crimson fls., often 5*5" diam., through red to salmon-coloured and yellow 
fls. Fls. from the upper axils, all agreeing in the linear-lanceolate, bracteoles 
connate at base and shorter than the calyx ; campanulate calyx cut about half 
way down into 5 lanceolate lobes which close over the oblong fruit. 

This attains *75" in length, but never seems to ripen, and the seeds are abortive. 
It flowers practically all the year round. The Fls. were used at one time for 
blacking shoes (f. Roxburgh). 

19. H. syriacus, L. Gurhul, Vern. 

Usually of taller and more slender habit than the last, with upright branches. 
L. sub-rhomboid, often 3-lobcd, dentate or coarsely crcnate, nearly or quite glabrous, 
about 2 " long, with very short petiole. Stipules filiform. Fls. axillary, usually 
lilac with a purple eye. Bracteoles 6 — 8, linear. 

Common in gardens. 

20. H. schizopetalus, Hook. /. 

Sarmentose, with narrowly ovate or sub-rhomboidally elliptic shining L., 2 — 3*5", 
3 — 5 nerved at base, crenatc-serrate except at base, with minute, subulate, caducous 
stipules. Fls. axillary, drooping and fuchsia-like, on long slender jointed 
peduncles. Bracteoles about 7, minute subulate. Calyx spathaceous and 2-lobed, -7". 
Petals scarlet, deeply laciniate and reflexed. Staminal column long, filiform, 
pendulous. Style branches long. 

Common in gardens, and a very distinct species. Native of Africa. 

9. THESPESIA, C.orr. 

Trees or shrubs with entire or lobed leaves. Flowers large, axillary 
or terminal, sometimes in few flowered panicles. Bracteoles 5 — 8, 
deciduous. Distinguished from Hibiscus by the styles being connate 
into a 5-furrowed club-shaped entire or 5-toothed column. 

1. T. populnea, Corr. Pares, Paras-pipal, Beng: Habali, Or.; The 
Portia Tree. 

A small tree with roundish or ovate, cordate acuminate, entire 
glabrous leaves 3 — 5" long, and with long petioles. Rowers 2 — 3" 
diam., yellow, fading to pink or purplish, often on peduncles 2 — 3" 
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long. Capsule globose, 1" diam, drooping, black when ripe, 5-valved, 
but not opening widely. 

Wild in the delta of the Mahanadi, Cuttack ! Often planted by roadsides, etc. 
FIs., Fr. all the year round, but chiefly in the r.s. and c.s. 

Young shoots scaly. L. coriaceous, 5 — 7-nerved, with small peltate scales when 
young ; axils of principal nerves glandular. 

Note. — Roxburgh makes two species of this tree — Hibiscus populneus and 
Hibiscus populneoides. The former, he says, has not glands in the axils and a 
single integument to the capsule, while the latter has a double integument to the 
capsule. I have not examined these characters in the field. 

2. T. lampas, Dalz. & Gibs. Reke, Ho.; Bir Katsom, K., S .; Ban- 
Kapsi or Ban-Kapus, Beng. 

A stout undershrub, 4 — 6 ft. high, with palmately 3-lobed or entire 
leaves, 4 — 5" diam., and terminal solitary or 2 — 3-nate large yellow 
flowers, 4 — 5" diam., with crimson centre. Capsule 3 — 5-valved, girt at 
the base by the calyx»tube. 

Very common in the forests throughout the area. Perennial and deciduous, or 
often dying down to the root and shooting out again with the May storms. FIs. 
Aug. — Oct. Fr. Oct. — Dec. 

Young parts covered with brown tomentum. L. softly pubescent beneath, hairy 
above, base cordate or rounded, mid-rib with a gland near the base beneath. 
Peduncle swollen above, with 4 — 8 subulate or setaceous deciduous bracteoles. 

There arc two varieties: 

a. Upper L. usually simple. Capsules 4 — 5-valved, globose, woody, only slightly 
dehiscent. The common form in our area. 

/ 3 . L. all broad and 3-lobed. Capsule oblong or ovoid cuspidate, often only 
3-valved. less woody, much more widely dehiscent, and more resembling that of a 
Hibiscus. Sambalpur! 

It yields a strong fibre. The root and Fr. given in gonorrhoea. Camp. 


10. GOSSYPIUM, L* 

Tall herbs, shrubs or small trees, with 3 — 9-lobed more rarely entire 
leaves, and large yellow or purple flowers, with 3 large cordate bracts, 
which, as well sometimes as the leaves and other parts, are often nigro- 
punctate, incised, toothed or entire. Calyx truncate or shortly 5-toothed. 
Ovary 5-locular. Style clavate at the apex, with 5 furrows and 5 
stigmas. Capsule loculicidal. Seeds sub-globose or angular, densely 
woolly. Cotyledons strongly folded with auricles at the base enclosing 
the radicle, sometimes with black glands (like the bracteoles). 

There are usually two coats on the seed, an inner short pubescence or hairiness 
known as the fuzz, and the outer adherent or easily removable floss or cotton. The 
capsules are called bolls. 


* For this genus I have closely adhered to Sir George Watt's arrangement in the 
Wild and Cultivated Cottons of the World, 1907. I have also consulted Mr. G. A. 
Gammie’s Indian Cottons in the Memoirs of the Department of Agriculture in 
India, vol. ii., September 2nd, 1907. Mr. Gammie’s views differ radically from 
those of Sir G. Watt, and in my endeavour to give his synonymy I may not always 
have been successful. The vernacular generic names for all cottons are Kapas 
(for the plant), Rui (for the floss), H. ; Katsom, Kaskom, K. t S. ; but each variety 
has its vernacular name. 
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2. winking. 


var. bani. 

3. hirsutum. 


4. barbadense. 


I. Bracteoles united. Seeds with a fuzz. 

a. L. two-thirds palmately 3 — 7-lobed, base cordate, mid- 

rib only with a gland. 

L. glabrescent, smooth, bracteoles entire or slightly 

toothed. FIs. purple 1. arboreum. 

L. broader, bracteoles gashed var. sanguinea. 

L. pubescent or hairy, bracteoles entire or toothed, 

FIs. yellow, with purple claw or purple flush . var. neglecta. 

L. rough, lowest lobes somewhat reflexed and shorter, 

FIs. relatively small with purple claws, white or 

yellow, or with pink tinge var. rosea . 

b. L. half palmately 3 — 5-lobed ; when 5-lobed usually 

broader than long, base not or scarcely cordate, 
gland on 1 — 3 ribs. 

L. pilose, lobes ovate-oblong, almost obtuse, bracteoles 
large, purple, acute, with usually 3 teeth. FIs. 

yellow 2. winking. 

L. thin, softly pilose, lobes undulate, bracteoles large, 
purple, entire, or with a few pointed teeth, FIs. 

yellow with purple base var. bani. 

II. Bracteoles quite free. Seeds with a fuzz. 

L. hirsute. Bracteoles pectinate 3. hirsutum . 

III. Bracteoles free, or nearly so, with conspicuous glands. 

Seeds without a fuzz. 

L. nearly glabrous, half or more segmented into 3 — 5 

spreading-oblong acuminate lobes . . . .4. barbadense. 

1. G. arboreum, L. 

A small tree or large shrub with very slender, often purple, almost 

f labrous branches, except that the younger parts are more or less woolly. 

.eaves firm, smooth, cordate, 5 — 7-lobed two thirds of the way down, 
lobes oblong-lanceolate, often with small, supplementary teeth in the 
sinuses, apex with minute bristles, midrib with a gland. Flowers few 
on short abortive shoots, bracteoles rather small, usually entire, purple- 
green. Flowers large, deep, shining, purple. Seeds with greenish-grey 
fuzz, cotton adhering, white, silky. 

Not found, except as an ornamental garden plant in our area, but Walt considers 
the following varieties derived from it, and states that when grown as a field crop 
it may become bushy and annual. Those hybrids characterised by hardiness, soft 
silky flosses, and which often throw back to purple flowers, he considers possess 
strains of this stock. 

Probably a native of Africa, Watt ; but it is the cotton which Brahmins select 
for preparing the sacred thread. 

Var. < sanguinea, Watt. Syn. C. sanguincum (Gammie, loc. cit.). 

A red-flowered field cotton. Capsule almost linear. Fuzz less green 
and more grey. 

Bengal, Buck., Hamilton , who stated that it occurred everywhere in his time. 
It is now rare (if it occurs at all) in our area. 

FIs. late and does not bear cotton till the hot weather. 

Var. j8 neglecta, Watt. Syn. G. herbaceum, F. B. I. (in part) ; G. inter- 
medium, Tod. (Gammie, in part?) ; and G. ncglectum, Tod. 
( Gammie , var. vera); Deshila, Deshi, Jethi, Beng.; Deshi Kapas, Or.; 
Kherdya (Ranchi); Bengal Cotton ; Kharia kapa (Mayurbnanj?). 



JO. Gossypium.] 


26. MALVACEM. 


75 


A pyramidal bush from 1*5" — 3 5 ft. high with often reddish stems. 
Leaves somewhat coriaceous, lobes often furrowed and corrugated, 3 — 7, 
with supplementary lobules in the sinuses, linear-lanceolate, lowest pair 
patent or reflexed, acute, hairy and stellately tomentose. Flowers 2 — 4 
on short lateral shoots or (in my specimens) sometimes solitary, yellow 
with purple centre or yellow or white with a purple tinge, usually cam- 
panulate. Bracteolcs ovate, acute, toothed, half or more the length of 
the corolla. Boll ovate, acuminate, 3 — 4-celled. Seeds with brownish 
or greenish fuzz and much coarse woolly, short-stapled cotton. 

The commonest cotton of the province, especially on jhumed lands in jungle 
districts 1 FIs. Jan. 

It is an inferior but easily grown cotton. 

Note. — G. intermedium , according to the report of the Cotton Specialist (1909 — 
10), is represented by two forms in Bengal, one Deshila with small bolls, which is 
probably this species, and the other Bhogila, with larger bolls, which is probably 
G. nanking, Meyen. They are grown as a mixture with Rahar in North Behar. 

Var. y rosea, Watt. Syn. G. neglectum, Tod., var. rosea (Gammie ) ; 
Nurdki, Beng. ; Varadi Cotton. 

Leaves deeply palmatipartite with narrow lobes. Flowers very short, 
erect, white, or white-veliow with a pink tinge, bracteoles as long as the 
corolla. 

Said to be grown in Bengal and I think in our area, but have seen no herbarium 
specimens. It is a very inferior cotton according to Watt. 

2. G. nanking, Meyen. Syn. G. intermedium (Gammie in part?); 
G. neglectum, var, vera, sub- var. kokatia, Gammie (probably ) ; 
Chinese Cotton. 

Leaves often glabrcscent above and pale green, usually very wide, 
broader than long, with scarcely any cordature at the base. 

Var. < bani, Watt. Jethi, Dcshi (Behar): Bhogla, Beng.; Bhoga 
kaskom, S. (is probably this); Berar Cotton. 

A bush with sparsely-branched stems which, with the petioles, are purplish 
below the numerous spreading hairs, young twigs, petioles, L. and peduncles, also 
with close, short, adpressed, stellate hairs. L. hairy, coriaceous, and often glab- 
rescent with age, very conspicuously gland-dotted, three prominent ribs with large 
glands beneath, usually 5-lobcd, 1-5 — 2-75", very broad* and often broader than 
long, lobes broadlv-oblong or ovate-oblong, acute or suddenly cuspidate, the outer- 
most usually small, arching upwards from the usually very shallowly cordate base. 
Petiole as long as blade. Stipules narrow, linear-acuminate, but upper broad and 
unequal, one oblique and toothed, the other linear. FIs. mostly solitary, axillary, 
bright yellow with purple spots on the base, pinkish in bud and after maturity. 
Bracteoles large, -9 — 1*5", purple, with few apical or also several marginal long- 
pointed teeth, deeply cordate, auricled. Capsule somewhat angled, ovate acumi- 
nate, 3 — 4-celled. Seeds large, irregular, densely coated with rufous velvety fuzz 
and with a good silky white or khaki floss. 

N. Behar, Gammie (see note above) ; South Bihar, Ham. ! Manbhum, largely 
cultivated, Campbell (if the Bhoga Kaskom is this). 

3. G. hirsutum, L. = G. hirsutum, Mill. ( Gammie ); Budhi, Burhi, 
Vern.; Upland Georgian Cotton. 

A coarse, stunted, rounded bush, much branched, yellowish-green or 
greenish-red, usually covered with dust from the character of the 
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numerous hairs on the shoots, petioles and leaf-veins. Leaves rather 
thin, 3-lobed (sometimes simple to 5-lobcd), lobes short, triangular, with 
straight margins. Base rounded, cordate. Bracteoles rounded, 1*3 — 1*6", 
with numerous caudate teeth, terminal often very long. Flowers light 
yellow without a dark eye (though this is present in Miller’s type, teste 
Watt). Bolls large, spherical, usually 4-celled. Seeds large, ovate, 
truncate one end and with a pronounced greyish, rusty or green fuzz. 
Cotton white. 

Singbhum, at Chaibassa! Manbhum, Camp.', Mavurbhanj (probably the Budhi 
cotton referred to by Cobden Ramsay in The Gazetteer ). FIs. Dec. 

“Appears to have adapted itself admirably to the natural conditions of the 
higher lands of Bengal/' Gammie. 

This cotton was well spoken of by the Cotton Specialist in his report for 1907. 
It is an early maturing variety. 

4. G. barbadense, L. 

Sub-arboreous, Branches angled above, dotted. Flowers very large, 
2*5 — 3" long, with large pectinate bracteoles half as long, teeth finely 
acuminate. 

Cultivated in Bengal, Prain. I have only seen isolated plants. 

11. KYDIA, Roxb. 

Trees with stellate pubescence and palminervcd, usually lobed leaves. 
Flowers paniclcd, polygamous, with 4-— 6 bracteoles connate at the base, 
spreading accrescent in fruit. Staminal tube divided to about the 
middle into 5 arms, each bearing 3—4 anthers, which are imperfect 
in some flowers. Ovary 2 — 3-cel ted, style deeply 3-cleft with peltate 
stigmas, imperfect in some flowers. Ovules 2 in each cell, ascending. 
Capsule sub-globose, loculicidallv 3-valvcd. Seeds reniform, furrowed. 

1. K. calycina, Roxb. Bita-goinr, K.; Poska Olat, S.; Derki, Kharw.; 
Pula, Baranga, H .; Pa tar, Th Ban Kopasia, Or.; Bur Kapa, Gond.; 
Pola. Jara fiaranda, Vern. 

A moderate-sized tree or flowering as a shrub, very handsome when 
bearing its pure white, large panicles of flowers, *75" diam. Leaves 
sub-orbicular, palmately 5 — 7-nerved, stellate pubescent or tomentose, 
and always with a large gland on 1 — 3 of the nerves beneath. Brac- 
teoles *25 — *5" in fruit, ofelong or oblong-spathulate. 

Throughout the province in valleys and on hill slopes. FIs. Sept. — Nov. Fr. 
Dec. — May. Deciduous March. 

Bark pale. Blaze white, faintly pink at the margins. L. 4 — 6" diam., sinuate, 
angled or somewhat lobed, with strong parallel secondary nerves. Petioles 2 — 3”. 
Petals obcordate, very long clawed, densely pubescent (at least in the shrubby 
form). Capsule small, enclosed in the calyx, mealy with stellate hairs. Seeds one 
in each cell, brown. 

The wood is scarcely used. The tree coppices freely and grows fast and might 
sometimes be useful as a nurse. 

12. BOMBAX, L. Silk-Cotton Tree. 

Trees, often very large and sometimes with verticillate branches. 
Leaves digitate. Flowers very large, solitary or clustered. Bracteoles 0. 
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Calyx leathery, capsular. Stamens in S groups, opposite the petals, 
antners reniform, 1 -celled. Ovary 5-celled, style clavate, stigmas 5. 
Ovules many. Capsule loculicidally 5-valved, valves woolly within. 
Seeds woolly. 

1. B. malabaricum, DC . Edel, K., S. ; Simal, H. ; Simli, Simuri, 
Vern.; The Red Silk-cotton Tree. 

A large tree with a prickly crunk and branches when voung, 5 — 7- 
digitate leaves and large scarlet flowers, which mostly appear when the 
tree is leafless. Capsule ovoid, 5 — 7". 

Throughout the area, attaining its largest size in cool valleys. FIs. Jan. — March. 
Fr. March — May. Leafless Dec. — March or even to April. 

Attains 12 ft. girth and more above the large buttresses to the stem in favourable 
situations. Bark white. Blaze thick, soft, dark pink, streaked with pale pink and 
white. 

The first leaves of the seedling are simple, ovate, acuminate ; these are followed 
by 3-foliolate leaves. Cotyledons expand and are broadly ovate, -8", 3 — 5-nerved 
with petiole 1". The tree is very easily grown from seed and easily transplanted. 
I have done this successfully in the cold season. It is used for the “jamots” of 
wells in Hazaribagh {Thomson), and is often sawn into planks for cheap, light 
boxes. If badly stored it soon discolours, with a very bad smell. Immersion in 
water improves its durability. The growth is very rapid. 

Gamble gives the weight as varying from 17 — 32 lbs. The cotton is used for 
stuffing pillows, razais, etc. “ From its trunk proceeds an exudation called 
Mochras, much used by the natives in diarrhoea ; when dry it is dark brown.” 
Ham. 


13. ADANSONIA, L. 

1. Adansonia digitata, L. The Baobab. 

A moderate-sized tree with a very swollen trunk, smooth bark and 
widely spreading branches. Leaves resembling those of a Bombax, 
digitate, with 5 sub-sessile, obovate, cuspidate leaflets. Flowers very 
large, 6 — 7" diam., white, pendulous, on long peduncles. Calyx 
leathery, gamosepalous below. Staminal tube naked below, the free 
ends of the stamens forming a large truncately globose bead, 2 — 2*5" 
diam. Ovary 5 — 10-celled. Fruit large, gourd-like. 

Sometimes planted. Several trees near the Dorunda Bridge, Ranchi. FIs. April — 
June. Fr. Aug. — Oct. Native of Africa. 

Kew Bulletin 8 of 1916 records the use of these trees as water reservoirs in 
Kordofan. 


FAM. 27. STERCULIACE/E. 

Herbs, shrubs or trees, with the general characters of Malvaceae, but 
flowers often 1-sexual or polygamous, with often a tendency to irregu- 
larity ; petals sometimes 0, stamens sometimes definite and anther cells 
always 2, parallel or divergent. Ovary sessile or stipitate, of 2 — 5 car- 
pels loosely united and follicular in fruit, or connate into as many cells 
and fruit capsular, rarely carpel 1 ( Waltheria ). Ovules anatropous. 



78 


27. STERCULlACEsE. 


[1. Sterculia. 


I. FIs. 1 -sexual or polygamous. Petals 0. Anthers in a ring on a column. 

A. Anthers many. Fruiting carpels dehiscent . .1. Sterculia. 

B. Anthers 5. Fruiting carpels indehiscent . . .2. Heritiera. 

II. FIs. 2-sexual. Petals present, without long appendages. 

A. Anthers in a ring on the top of a column. 

FIs. panicled. Capsule bladdery . . . ,3. Kleinhovia . 

FIs. axillary, moderate-sized, irregular. Capsule 

elongate, sub-follicular 4. Helicteres. 

FIs. axillary, large, regular. Capsule large, woody 5. Pterospermum. 

B. Anthers on an anthcriferous tube, often with long 

filaments, numerous 6 . Eriolasna. 

C. Anthers on the margin only of tube, 15 only, in 

groups alternating with staminodes . . .7. Pentapetes. 

D. Stamens 5, only tubular below. 

Ovary 5 -celled 8. Melochia. 

Ovary 1 -celled (of one carpel) 9. Waltheria. 

III. FIs. 2-sexual. Petals curiously shaped and often with long 
appendages. 

FIs. large, 2" 10. Abroma. 

FIs. very small. Anthers grouped between staminodes 11. Guazuma. 

FIs. very small. Anthers solitary between staminodes 12. Buettneria. 

1. STERCULIA, L. 

Trees or shrubs with simple, palmate or digitate leaves, palmately- 
nerved. Flowers polygamous, panicled. Calyx tubular, lobed, often 
coloured. Petals 0. Stamens united into a column bearing a head or 
ring of sessile anthers. Ovary of 4 — 5 carpels, opposite the sepals. 

Styles connate at the base, stigmas radiating. Fruit of distinct follicles, 
woody or membranous. Seeds in each follicle 1 — many, sometimes 
arilled or winged. Cotyledons flat and thin, adhering to the albumen, 
or thick and fleshy. Germination epigeal. 


1. L. digitate 1. fceticia. 

2. L. mostly cut into 5 or 7 acute or acuminate lobes, villous 

or tomentose beneath when young. Capsules woody. 

Leaf lobes usually simple. Bark greenish or white, papery . 2. urens. 

Leaf lobes usually again 3-lobed. Bark not papery. Panicles 

rusty 3. villosa. 

3. L. mostly 3-lobed (rarely simple in old, or 5 — 7-lobed in very 

young trees). Capsules membranous. 

FIs. scarlet. L. glabrescent 4. colorata. 

FIs. yellow. L. tomentose (even when old) . . . .5. fulgens. 

4. L. simple, entire, glabrous 6 . alata. 


1. S. feetida, L. Badam, Vern. 

A straight tree, much resembling a Simal (Bombax), with very stout 
twigs and leaves crowded at their ends with 7 — 9 elliptical or elliptic- 
lanceolate, acuminate leaflets, smaller 4", larger 6 — r (on same leaf). 
Panicles many, sub-terminal, 4 — 6 " long from below the opening leaves 
bearing numerous racemes of green or purplish flowers, densely woolly 
within. Follicles scarlet, 3 — 3*5" long, very stout, ultimately woody, 
recurved and boat-shaped. 

Rather widely planted. Jharsuguda, Sambalpur ( Mudaliar ). Purulia station! 
Gaya station! Ranchi station! Found on Parasnath according to Anderson. FIs. 
March. Fr. ripens following Feb. Deciduous. New L. appearing just after the 
flowering. 
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Bark smooth. L. distinguishable from those of a Simal by the very short 
petiolules, which are only *2" long. Leaflets coriaceous with 14 — 20 prominent 
spreading secondary nerves. Young viscid-glandular with unpleasant smell. 
Petioles 5 — 9". Calyx 5-fid, lobs -4 — 5", lanceolate. Column long, curved, hairy. 
Anthers whorled. Seeds slate-coloured, ellipsoid, oblong, *6 — *7", with rudimentary 
yellow aril, epidermis thin and inner testa brown, coriaceous. 

In the seedling there is a massive hairy and glandular hypocotyl and large 
oblong cotyledons, 1 — 1*5", with many basal nerves and very broad petioles. The 
first leaves are digitately 3 — 4-foliolate. 

The seeds are eaten and have a taste of filberts. They are usually roasted. 
The raw seeds are said to bring on nausea and vertigo (I. P. & £>.). 

2. S. urens, Roxb. Teley, K Telhec’, S. ; Kanuji, Kharw. ; Keunji, 
Uran . ; Kulu, Gulu, H. ; Gendule, Khond. ; Girungila, Or. 

A large or moderate-sized tree with thin papery bark which appears 
white in the distance, and gaunt spreading branches marked with 
large scars. Leaves 5-lobed, tomentose glabrescent beneath with entire 
lobes. Panicles 4 — 7", densely viscidly pubescent. Flowers 16" diam. 
Follicles pungent with bristles. 

A conspicuous feature of the dry rocky hills of the hill country south of the 
Ganges, extending to Sambalpur, Angul and Puri I Especially common in the dry 
hills of Chota Nagpur but rarer in the Santal ParganasI Gaya Ghats! Ascends 
to 3000 ft. at Ncterhat! Not seen north of the Ganges. 

FIs. Dec. — Feb. Fr. April. It drops its leaves in Nov. or Dec. and often remains 
leafless until the May storms. 

Outer bark very thin with chlorophyll beneath it. L. 9 — 16" both ways, not 
deeply lobed (never half way down), but usually broadly 5-cuspidate, base deeply 
cordate, rounded. Petiole 6 — 12". FIs. reddish-brown, tomentose outside, green 
inside the oblong acute lobes, which are bearded within at the base* and crimson 
inside the tube. 

It yields a gum, “Katila,” used by the Santal s in throat affections (Camp.), The 
seeds arc eaten. The bark yields a fibre. Gamble says “wood very soft, reddish- 
brown, with an unpleasant smell, used to make native guitars and toys/’ It used 
sometimes to be cut into planks in the C.P. Weight 42 lb. 

3. S. villosa, Roxb. Sisi, K. ; Ganiher, S . ; Walkom, Pironja, M? ; 
Sisir, Ora on ; Udal, Kharw. , H . ; Baringa, Gond. ; Chop, Th. ; 
Kodalo, Or. 

A large tree with grey or brown, often pale, but not papery outer 
bark. Branches with large leaf scars. Leaves deeply 5 — 7-lobed, tomen- 
tose beneath, lobes again 3-lobed, rarely entire. Panicles pendulous, 
9 — 12", rusty, pubescent. Flowers *5" diam., membranous. Ripe follicles 
tomentose, scarlet inside. 

Essentially a tree of the valleys as S. urens is of the exposed hills. On both 
sides of the Gangetic valley and throughout the whole province, but nowhere 
abundant. Found on cool sides of hills, e.g. Parasnath (Hazaribagh) ! Meghasani 
(Mayurbhanj) ! Neterhat, 3000 ft.! 

FIs. Jan. — March. Fr. May — June. Leafless Dec. — May. 

Blaze hard, red or crimson. L. adpressed, villosely-tomentose beneath, 9 — 16" 
both ways, usually cut to the middle, base deeply cordate, lobes caudate or again 
3-partite. Petiole as long as leaf. FIs. *5" diam., yellowish with pink centre. 
Seeds several, brown with a black shinning aril, -3— -5". 

A very strong fibre is obtained from the bast, which accounts for the scarcity 
of the tree in some places. The wood is now used for tea boxes in the Duars; it 
is a very bad fuel. The tree coppices freely ; the seeds germinate soon after 
falling in June. 

“Growth fast, 3 — 6 rings per inch of radius. Weight 15 — 22 lb.” Gamble . 
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4. S. colorata, Roxb . Sisi, K . ; Udal, S. ; Sisir, Uran ; Kodalo, Or.; 
Pani Kodal (Angul), Or. 

A large or moderate-sized tree, very beautiful in flower, when the 
numerous panicles resemble masses of scarlet coral. In fruit it is easily 
distinguished by the very membranous green or rosy follicles which 
open widely, bearing one seed on one or both of the margins. 

Widely distributed throughout the province. Attains 6 ft. girth in the Ramnagar 
forests (N. Champaran)! Valley and cool sides of hills in Chota Nagpur, frequent I 
Kodarma! Not specifically noted from Sambalpur. Angul, frequent I Mayur- 
bhanjl Bonai, Grieve. FIs. March — April. Fr. April — May. Leafless Jan. — May. 

Bark grey or brown, roughish. Blaze rather thick, pale, with streaks of cream 
and yellow or yellow in old trees. L. 6 — 12", with only scattered stellate hairs 
beneath. In young plants very deeply 7-lobed or partite, in old trees usually with 
only 3 caudate lobes and deeply caudate base. FIs. -75", clavate, orange-scarlet, 
stellately tomentose, with pedicels and rachis of panicle of the same colour. 

Yields a strong fibre. “Growth fast, 3 to 4 rings per inch of radius.” Gamble . 

5* S. pallens, Wall.* Syn. S. pallens, Wall. ; S. fulgens, F. B . 1. (in 
part) ; Phap, Th. 

A moderate-sized or very large tree with nearly smooth grey bark 
and a dense crown of broadly orbicular-oblong leaves, 6 — 10" wide, 
rather broader than long, cordate, and with 3 terminal lobes, persistently 
softly velvety beneath with dense stellate hairs and with shorter more 
sparse stellate hairs above. Flowers resembling those of S. colorata, 
but yellow instead of scarlet. Follicles membranous, opening before 
maturity. 

Bettiah and Ramnagar forests from the foot of the hills up to 2000 ft. ! FIs., Fr. 
h.s. Deciduous h.s. 

This, which is usually described as a small tree, attains 8 ft. in girth and fully 
60 ft. in height, but it is often forked or slightly buttressed below. Bark with 
small exfoliations in large trees. Blaze white with a little green and yellow. L. 
with 7 — 9 principal nerves. Petiole 6 — 12", stellately tomentose. FIs. *5— -*8", buda 
globose, calyx campanulate, yellow tomentose, lobes ovate or lanceolate acute. 

The wood is said to resemble that of the Simal. “Weight, 31 lb.” Gamble. 

6. S. alata, Roxb. 

A tall, large tree, with smooth grey bark and a dense somewhat 
narrow crown of large, simple, cordate, ovate or broadly oblong, quite 
entire', 7 — 9-nerved leaves 4 — 10" long. Flowers in simple or compound 
racemes from the axils of fallen leaves, green and yellow, tomentose 
outside, inside streaked and dotted purple. 

Rather extensively planted as an ornamental tree, and although a native of the 
damp forests of the Duars, Assam and Chittagong, it succeeds well. in quite dry 
localities. Ranchi Station l Chaibassar-Chakradharpur Road, etc., etc,! 

FIs. March — June, both before and with the L. Fr. Nov. Deciduous Feb. — 
March. 

Young parts only with rusty stellate hairs or scales. Racemes 2 — 5". FIs. 
campanulate with unpleasant smell. Sepals 5 — 6, *7 — *8". Anthers in male fla. 
about 5 in a ring at top of column, in Herm, fls. in 5 sessile groups in the sinuses 
formed by the carpels. Follicles large, woody, sub-globose, 4-— 5". Seeds winged* 
cotyledons not separable from the albumen. 


* First described by King in Journal of As. Society, lx, ii, 73, 
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2. HERITIERA, Alton. 

Trees with coriaceous leaves, closely covered with minute flat scales 
beneath. Flowers small or very small, 1 -sexual, in lateral panicles. 
Calyx 5- (4 — 6-) toothed or -cleft. Petals 0. Stamens united into a 
column with anthers in a ring at the top. Carpels 5 — 6, almost free, 
style short, stigmas 5, thick, ovule 1 in each carpel. Fruit of woody 
indehiscent, 1 -seeded, keeled or winged carpels. Cotyledons thick, 
fleshy. Albumen 0. 

1. H. minor, Roxb. Syn. H. Fomes, F. B. L; Sundri, Or., Beng. 

A small tree with brown branches and narrow elliptic leaves, 2*5 — 5" 
(4 — 6", F. B. /.), silvery-scaly beneath like an Elxagnus, entire and pen- 
ninerved with about 6 — 9 secondary nerves faintly looping inside the 
margin. Flowers pinkish or orange, campanulate, *15 — *18" long, with 
4 — 5 triangular lobes, males very caducous. Fruit (ripe carpels) 1*5" 
diam. 

Mahanadi delta in tidal forests! The well-known Sundri of the Sunderbans. 
FIs. Jan. — May. Fr. August. 

Roots with pneumatophores. Branchlets scaly, scales with a minute rust- 
coloured centre. L. with tapering acute or rounded base, and obtuse rounded or 
sub-acute apex, not acuminate. Usually 2 very slender secondary nerves from 
base. Petiole stout, *3 — *8". Panicles short, lax, pubescent, 1 — 2-5". Ripe carpels, 
roughly resembling two unequal sphere segments, placed face to face with a rim 
at their line of junction, an oblique keel on the lower (or inner face) ending in 
the scar of attachment, and a larger keel on the upper (or outer) face or segment. 

I have picked up the Fr. from the beach at Puri l 

3. KLEINHOVIA, L. 

1* K. hospita, L. 

A small tree with smooth bark, broadly ovate or sub-orbicular leaves 
with retuse or cordate 7-nerved base, acuminate, glabrous, 4 — 5" (or 
6 — 12" in luxuriant specimens, Roxb.), with strong cross tertiary nerves 
and long petiole. Flowers about *7" diam., pink, in ample terminal 
panicles. Sepals 5, nearly free, narrow oblong, *32", tomentose. Petals 
5, zygomorpnic, posterior sub- tubular. Stamens on a gonophore in a 
ring round the apex, which is cupular and 5-cleft, each division with 
3 anthers. Ovary tomentose, 5-celled. Capsule loculicidal, membran- 
ous, inflated, 5-winged, each cell with 1 black seed. 

Often planted. There is a small avenue of it at Daltonganj. Native of the 
Moluccas according to Roxburgh. FIs. Oct. Fr. Dec. 

4. HELICTERES, L. 

Trees or shrubs. Leaves simple. Flowers axillary, often zygomorphic. 
Calyx tubular, 5-fid. Petals 5, claws often auricled. Stammal column 
adnate to the gynophore, 5-toothed, with anthers in groups between 
the teeth; anther cells divergent. Ovary 5-lobed and -celled, ovules 
many. Fruit sub-follicular, sometimes follicles spirally twisted. Seeds 
tubercled. Cotyledons leafy, folded round the raoide. Albumen scanty. 

B.O. — 6 
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1. H. isora, L. Poto-porla, sinkari, K.; also called Goinr from a 
confusion with Grewia ; Petcamra, S. ; Aitem, aita, Kharw . ; Murad, 
Maraphal, H. ; Muri-muri, Murmuria, Or. ; Pita Baranda, Khond. 

A shrub or small tree with oblique usually cordate, broadly oblong 
or rounded, pubescent, 5 — 7-palmi-nerved leaves, scarlet lateral zygo- 
morphic flowers, 1 *5" long, and a woody fruit of 5 spirally rolled carpels 
on a very elongated gynophore, tardily follicular when ripe, and de- 
hiscent along their inner edge. 

Distributed throughout the whole province from Champaran southwards. Very 
common and often gregarious both in the valleys and especially on northern 
aspects in the hills. FIs. April — Dec. Fr. Oct. — Jan., but the open carpels may 
be found up to June. Deciduous in March and renews leaves in April. 

Shoots softly villous. L. rarely symmetrical, bifarious, 3 — 6", often scabrous 
above, densely stellate pubescent beneath, often somewhat lobed, serrate. Petiole 
*25 — *5". Peduncles axillary or extra axillary, 2 — 4 together, short. Calyx *5 — 75", 
oblique, stellate. Petals reflexed. 

The root, bark and fruit are given for colic. Powdered and fried in ghee and 
sweetened it is used for bowel complaints in various districts — possibly a case of 
the Law of Signatures, the use being suggested by the shape of the fruit. 

5. PTEROSPERMUM, Schreb. 

Trees or shrubs lepidote or with stellate hairs. Leaves usually oblique, 
simple or lobed. Flowers large, axillary and terminal, bracteoles some- 
times laciniate. Sepals 5, more or less connate. Petals 5. Staminal 
column short, with 5 forked or 5 pairs of staminodes, and 3 slender 
stamens with linear anthers between each or each pair. Ovary inserted 
within the top of the column, 3 — 5-celled, style 1, with 5-furrowed 
stigma, ovules many. Fruit a woody capsule, loculicidally 5-valved. 
Seeds winged above, 2-seriate in the inner angle of the cells. Coty- 
ledons plaited or corrugate. Albumen thin or 0. 

L. very broad, 7 — 12-nerved. FIs. 4 — 5" 1. aceri folium. 

L. oblong-acuminatc, 4 — 5-nerved. FIs. 3 — 4" . . . .2. Heyneanum. 

L. oblong-lanceolate, 5 — 7-nerved, with a large basal auricle . 3. sernisagiltalum. 

L. oblong, 3 — 5-nerved. FIs. 1 — 1*5" 4. suberifolium . 

1. P. acerifolium, Willd. Muchu kundi, K. ; Machkunda, S. ; Mach- 
kan, Th . 

A large, handsome tree with large palmately-nerved cordate leaves, 
white tomentose beneath, and large fragrant white flowers. Capsule 
oblong, woody, 5-valved. 

Indigenous in the Ramnagar hills (N. Champaran), but rare! Doubtfully 
indigenous elsewhere. Messrs. Campbell and Watt believe it to be so in the Tundi 
forest. It is commonly planted near villages throughout the area. The name 
“Muchokunda” is Sanskrit and is also the Hindi and Bengalee name for P. 
suberifolium, Lam. 

FIs. March — July. The capsules open at the time of flowering in the following 
year. Evergreen. 

Rusty tomentose. L, 6 — 15", lobed, entire or coarsely toothed. FIs. regular or 
sub-regular. Sepals 4 — 5. Petals 3*5 — 4*5", linear-oblanceolate. Stamens 15, 
shorter than the staminodes, with filiform filaments and linear anthers. Stami- 
nodes 5, 3*4 — 3*75" long (including tube), pubescent, filiform, slightly clavate. 
Capsule rough. 
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2. P. Heyneanum, Wall. Giringa, rarely Machkunda, Or. 

A handsome small tree with oblong repand, coarsely dentate or 
lobed, rarely entire leaves, 3 — 6*5", white beneath between the raised 
brown nervation, base subcordate. Flowers pure white, fragrant, 
3*5 — 4*5" diam. Capsule 2 — 3", oblong, but slightly narrowed upwards, 
and base suddenly acute. 

Orissa, frequent, on sandstone and conglomerate in the Chandka forest in the 
plains, and also in the hill forests on metamorphic rocks in Puri l Mayurbhanj! 
Angull Rare in Sambalpur (on the red shales in the Bargat nala)! 

FIs. Oct. — Dec. Fr. April — May. Evergreen. 

Twigs, petioles, nerves beneath, peduncles and sepals densely covered with rusty 
stellate hairs or scales. L. usually wider upwards and then suddenly acuminate or 
caudate, lobes or teeth usually very acute. Secondary nerves 5 — 8, of which 1 or 
2 (each side) strong ones from the base, tertiaries scalariform. Petioles *25 — *4". 
Bracteoles stipitate, 4 — 6, narrow elliptic to broadly cuneate, *7", irregularly toothed 
and gashed. Sepals linear, 1*7 — 2*5", white villous within. Petals obliquely cuneate, 
with white stellate pubescence. Stamens filiform. Capsule obtusely 5-angled, 
rusty stellate-tomentose, apiculate. Seeds about A — 5 in each row, with broad 
wings. 

3. P. semisagittatum, Ham. 

A very handsome tree with large handsome flowers with broad petals. 
Easily recognised by the large auricle on one side only of the leaf 
base. Capsule terete. 

It is sometimes planted in gardens. FIs. April — May. 

4. P. suberifolium, Lam. Makai Champa ( teste Ham.). 

A handsome tree with the oblong leaves 2*5 — 4" long, subregular, 
rounded or oblique, or subcordate at the 3 — 5-nerved base, never 
auricled, very hoary beneath. Flowers only 1 — 1*5" diam. Capsule 
oblong terete, sometimes beaked, 2 — 2*5". 

Purneah, very rare, Ham. Found in Ganjam, and may be found wild in Orissa, 
where it is sometimes seen in gardens. 

6. ERIOL7ENA, DC. 

Trees or shrubs with palmately-nerved leaves and regular yellow 
flowers, axillary or panicled, bracteolate. Calyx spathaceous, 5-toothed 
or partite. Staminal tube short with many anthers, cells parallel. 
Staminodes 0. Ovary sessile, 5 — 10-celled. Style with as many spread- 
ing stigmas as there are cells. Ovules many. Capsule woody loculi- 
cidal, axial angle of valves villous. Seeds winged above. The woody 
peduncles are often sharply flexed in fruit. 

Bracteoles laciniate. 

Peduncles 1 -flowered. Larger leaves 8—12" . . . .1. Wallichii. 

Peduncles 1 — few-flowered. Larger leaves A — 6" . . .2. Hookeriana. 

Bracteoles entire or lobed. 

Flowers sometimes panicled. Larger leaves 3 — 4" . . 3. quinquelocularis. 

1. E, Wallichii, DC. 

A large stout shrub or small tree, with ovate or broadly orbicular, 
cordate-based leaves of very variable size, mostly about 8'^ each way, 
irregularly crenate, with acute or obtuse apex, rugulose and thinly 
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hairy above, permanently shortly stellate beneath, with very prominent 
raised nervation. Peduncles 1 -flowered, stellately pubescent. Sepals 
*8 — 1*2" long, lanceolate acuminate. Capsules oblong ellipsoid, 
1*25 — 1*5", with apex rounded apiculate, about 8-valved, stellately scurfy, 
nearly smooth. 

Sandstone hills, Ramnagar forests! FIs. r.s. Fr. Nov. — Dec. 

Shoots shaggily tomentose. L. when in flower 3 — 6" long, mature ovate, and 
sometimes only 3" at the base of the shoots, attaining 12 — 14", and orbicular-ovate 
on the same branch or individual ; young densely tomentose beneath, mature 
hoary between the rusty stellate-pubescent nerves, base deeply or shallowly cordate 
with 7 primary nerves. Petioles 1 — 3", never quite glabrescent, stout on the 
larger leaves. Bracteoles pinnatisect. FIs. 2 — 5" diam. Sepals densely stellate- 
tomentose outside, villous within. Petals orbicular. Column glabrous. Seeds 7 — 9 
in each cell, with a broad scimitar-shaped wing. 

2« E. Hookeriana, W. & A. Bundum, Uidbulung, Hakehomo, K . ; 

Ganguli, S . ; Ponra, Uran ; Bonta, Or. 

A shrub or small tree with the new shoots densely stellately scaly, 
leaves 3 — 6", orbicular, cordate acuminate, white or grey tomentose 
beneath, more or less glabrescent. Flowers yellow, 1*5 — 2" diam. 1-few 
on axillary or extra-axillary long peduncles. Sepals *6 — *8". Capsule 
ovoid, corrugate or tubercled. 

Hill tracts south of the Ganges from Shahabad and the Santal Parganas to 
Sambalpur and Angul! Probably also in Puri, but not noted. 

FIs. April — June. Fr. Nov. — Jan. Deciduous. New leaves at time of flowering. 

L. toothed or crenate, often with alternately round and smaller triangular teeth, 
mature usually entirely covered beneath with thin stellate tomentum, glabrescent 
above, base 5 — 7-nerved ; petiole 1 — 2*5", rather stout. Bracteoles laciniate, 

g innatisect, *3 — -5", usually deciduous after the flower opens. Buds ovoid, beaked 
y the tips of the valvate tomentose sepals. Sepals as in E. Wallichii, but smaller, 
and spreading more directly from the base. Capsule usually 8 — 10-valved, about 
1" long. 

Var. viridis. 

L. green beneath with minute, distant, stellate hairs only ; petiole slender. 
Capsule 6-valved, closely covered with yellowish-green felt, broadly ovoid and 
apiculate and nearly smooth. Orissa 1 

This may be an undescribed species, but without FIs. it is not possible to 
describe. 

The wood of E . Hookeriana is strong and used for axe handles. The bark is 
said to yield a good fibre. 

3. E. quinquelocularis, Wight. 

A small tree much like the last, easily distinguished in flower by the 
slender 2 — 5-flowered peduncles, and minute very caducous, entire or 
only lobed bracteoles, and in fruit by the less tubercled narrow cap- 
sules, 1 — 1*25" long, lanceolate in outline and sharply pointed. In leaf 
it is very similar, but the under surface is white and more thinly 
stellate and the petioles relatively longer, being often as long as the 
blade. 

Behar 1 — 4000 ft. (Parasnath), /. D. H but I have seen no undoubted specimens 
from our area ; that marked E. quinquelocularis in the Cal . Herb. I regard as E. 
Hookeriana . 

Note. — Two other species of Eriolxna are recorded from Behar and 
Orissa in the Cal. Herb., viz.: 
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4. E. Stocks!!, H. f. & T.T. 

Rajmahal Hills, Kurz. ; Manbhum, Campbell. 

The specimens appear to be distinguished from E. Hookeriana , W. & A. f by the 
very narrowly ovoid buds, much longer than the laciniate bracteoles, and by the 
stellate tomentum on the underside of leaves being thinner. It seems to me a 
variety of E. Hookeriana . 

5. E. spectabilis, Planch. 

Behar, 1—4000 ft., /. D. H. 

This is only a leaf specimen with a broken capsule, with valves 1" long and 
tubercled. It might be E. Hookeriana . 

7. PENTAPETES, L. 

Flowers axillary, with 3 caducous bracteoles. Sepals 5, lanceolate 
persistent, connate at base. Petals 5. Stamens 20, in 5 groups of 3 
each, alternating with 5 staminodes, which are nearly as long as the 
petals. Ovary 3 — Sncelled, cells many-ovuled. Capsule loculicidal. 
Seeds 8 — 12, 2-seriate in each cell. Cotyledons plaited, 2-parti te. 

1. P. phcenicea, L. Barebaha, S. 

A pretty branched herb, 2 — 5 ft. high, glabrous, or with a few 
scattered hairs, easily recognised by its long, lanceolate, sharply toothed 
or crenate-serrate leaves, 3 — 5" long, with only 1 primary nerve. Flowers 
large, red, nodding on short 2-flowered peduncles. Sepals stellate and 
bristly. Capsule sub-globose, bristly, axis woolly. Seeds sub-globose, 
dotted. 

In wet places, not common. Purneahl Santal Parganas, Wood . 

FIs. Aug. — Oct. Fr. Nov. — Dec. The root is used medicinally. Camp . 

8« MELOCHIA, L. 

Herbs or undershrubs more or less pubescent. Flowers small, clus- 
tered or panicled. Petals spathulate, marcescent. Stamens 5, connate 
below. Ovary 5-celled, cells 2-ovuled. Capsule loculicidal. Embryo 
straight, cotyledons flat. 

1. M. corchorifolia, L. Thuiak*, S. 

An undershrub with oblong-ovate serrate plaited leaves, 1 — 3" long, 
with rounded or cordate base. Flowers small, white or pink, collected in 
dense heads. Calyx tube *12", surrounded by 4 — 5 bracteoles ‘25 — *33" 
long. Capsule depressed globose, pubescent, 5-grooved. 

Common in waste places, bunds of rice fields, etc. FIs. and Fr. r.s. 

The L. are eaten as a vegetable and the stem yields a fibre. 

9. WALTHERIA, L. 

Herbs or undershrubs. Flowers small, clustered. Petals oblong-spathu- 
late. Stamens 5, tubular below. Ovary 1 -celled, ovules 2. Capsule 2- 
valved, 1 -seeded. Embryo straight, cotyledons flat. 

1. W, indica, L. 

A perennial, hoary-tomentose undershrub, 2 — 4 ft., partially dying 
down in some situations, and shooting out again in May and June. 
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Leaves velvety, ovate or ovate-oblong, sub-plicate, toothed, with 5-nerved 
base, larger, 2*8" by 1 * 12", rarely 3" long. Flowers yellow or pink, in 
axillary, sessile, or stalked dense capitate cymes, witn small lanceolate 
bracts, and also running out into leafless spikes. Petals *16 — '25", narrow 
oblong, with a long claw. Staminal tube with 5 oblong anthers without 
staminodes. Capsule 08", ovoid, villous, 2-valved, with 1 black seed. 
Especially on rocks in open dry jungles, also common in waste land. Fis. r.s. 

10. ABROMA, Jacq. 

Flowers 2-sexual. Petals curiously shaped and often with long appen- 
dages. Flowers large, 2". 

A. augusta, L. 

A large shrub with cordate, ovate-oblong leaves, 4 — 6", and large 
purplish-yellow flowers ; is occasionally seen in Indian gardens. It yields 
a good fibre. 

11. GUAZUMA, Plum. 

A stellatcly tomentose or pubescent tree with small flowers in axillary 
cymes. Sepals 5, nearly free, sometimes two or more coherent in pairs. 
Petals 5, clawed, hooded, and apex terminating in two slender ligulate 
appendages. Staminal tube with 5 lanceolate lobes (staminodes?), alter- 
nating with 5 groups of 3-fertilc anthers, nearly sessile, on a short 
knobbed filament. Ovary 5-lobed and -celled, sunk in the staminal 
tube. Ovules numerous. Fruit oblong, woody tubercled. Seeds many, 
albuminous, 2-seriate, embryo curved, cotyledons leafy folded. 

1. G. tomentosa, Kunth. 

A moderate-sized tree with lanceolate or oblong-lanceolate, often 
falcate, very obliquely cordate-based acuminate serrulate leaves 2 — 4 ‘5", 
which are closely covered with stellate hairs both sides, those on upper 
surface very short. Base 3 — 7-nerved. Petioles 2 — 3". Flowers yellow. 
Sepals *15", stellate tomentose. Seeds ovoid, grey. 

Often planted. Manbhum, Campb. Herb. I Very common in Cuttack station! 
where it grows into a fairly large tree, and is sometimes called “ Bastard cedar.” 
FIs. April — July. Fr. Feb. — June. 

The fruit, though capsular in appearance and deeply 5-grooved, is not dehiscent. 
It remains on the tree and falls at the next flowering period. 

12. BUETTNERIA, L. 

Trees, shrubs or herbs, sometimes climbing, with simple, entire or 
toothed leaves. Flowers purplish, small or minute, cymose, cymes often 
umbellate and panicled. Petals with a hooded base and variously 
■shaped horns or appendages. Staminal tube short, with 3 fertile 
anthers and 5 staminodes. Ovary 5-celled, cells 2-ovuled. Capsule 
globose, more or less echinate, septifragally 5-valved. Cells 1-seeded. 
Albumen 0. Cotyledons folded round the radicle, plumule lobed. 

1. B. herbacea, Roxb. Idel sanga, K. ; Deku sindur, S. 

A branched herb with a perennial woody rootstock, distant ovate- 
lanceolate, acuminate, toothed leaves 1 — 2*5" long, and axillary cymes 
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of small purplish flowers, remarkable for the long slender tips and 2-fid 
appendages of the petals. Capsule softly spiny, *25" diameter. 

Throughout the hill area south of the Ganges, chiefly on rocky ground in the 
forests. FIs. June — Oct. 

The rootstock is ground and rubbed on swellings of the legs by the Kols. It is 
also used in combination with Bael fruit, hesel gum and Banyan root in cholera 
and diarrhcea. “ It is given in the female complaint, known in Santali as 
pordhol,” Camp. 

2. B. aspera, Colebr. 

A large woody climber with large, cordate, sub-orbicular or oblong 
leaves, with 6 basal nerves, and the minute flowers in axillary, hoary 
cymose panicles. 

Rajmahal Hills, Prain. FIs. May — June. 

I rather doubt this plant being now a native of the province. It is described as 
a tree in the F . B. 1. and Bengal Plants , but all the herb, sheets I have seen which 
bear remarks as to its habit describe it as scandent. I am unable to find any 
specimens from the Rajmahal Hills or elsewhere from B. & O. either at Calcutta 
or at Kew. The flora of those hills has, however, become terribly impoverished 
within the last fifty years. 

FAM. 28. TILIACE^E. 

Trees, shrubs or herbs, with the general characters of Malvaceae but 
leaves rarely deeply lobed, flowers often small without an epicalyx. 
Sepals 3 — 5, usually free. Petals as many, rarely 0, free, usually imbri- 
cate. Stamens (sometimes few in Triumfetta and Cor chorus), free, or 
sometimes 5-adelphous, but not united into a tube, often on a gono- 
phore; anthers 2-celled. Ovary 2 — 10-celled. Ovules anatropous. Fruit 
various, often drupaceous or deeply lobed. Seeds 1 to many, exarillate, 
usually albuminous. Embryo straight or slightly curved. 

1. Small trees, shrubs or herbs. Anthers opening by slits, usually very short. 

A. Sepals connate below. Anthers subglobose. 

Small tree or shrub, scaly 1. Brownlowia. 

B. Sepals free. 

Herbs or undershrubs. Fr. small, dry, echinate . 2. Triumfetta. 

Herbs. Fr. capsular, not echinate . . . .3. Corchorus . 

Trees or shrubs. Fr. drupaceous with 1 — 4 pyrenes . 4. Grewia. 

2. Trees. Anthers opening by terminal pores, linear. 

Petals incised. Fruit drupaceous . . . .5. Elxocarpus. 

1. BROWNLOWIA, Roxb. 

Trees or shrubs with scaly or stellate indumentum. Leaves entire 
with 1 — 2 secondary nerves from near the base. Flowers small, in 
terminal and lateral panicles. Calyx campanulate, 3 — 5-cleft. Petals 
4 — 7. Stamens many, united at base into 5 — 7 bundles, filaments free. 
Staminodes 5 — 7, within the stamens, ligulate or petaloid. Anthers sub- 
globose. Ovary of 4—5 nearly free carpels. Ovules 2 in each cell, 
collateral. Styles long, free or coherent. Fruit sub-follicular, follicles 
2-valved, 1 -seeded. Albumen 0. Cotyledons thick, fleshy. 

1. B. lanceolate, BentK 

A small tree or shrub with lepidote twigs, narrow lanceolate acumi- 
nate leaves, 4 — 6 " long, whitish, scarcely silvery beneath, and small 
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flesh-coloured 2-sexual flowers, in short axillary and terminal cymes, 
covered with brownish scales. 

Tidal forests of the Mahanadi Delta, common! FIs. May — June. 

L. closely lepidote beneath, lateral basal nerves oblique, very slender and short, 
other secondary nerves spreading, fine, scarcely distinguishable from the reticulate 
intermediate. Petioles *3— -4". Cymes -5 — 1*5". Calyx *15 — *2" long, cleft about 
half-way down, lobes obtuse, lepidote. Petals scarcely clawed, narrowly obovate, 
•25 — *27". Torus scarcely elongated. Staminodes linear or linear-lanceolate, *1 — *15", 
sometimes with rudimentary anthers. Follicles (very old) coriaceous, *4", widest 
at top, truncate. 


2. TRIUMFETTA, L. 


Herbs, undershrubs or shrubs, with simple, serrate or lobed leaves, 
and small yellow flowers in dense cymes or fascicles, which are axillary 
or run out into interrupted spikes or racemes. Stamens 8 — 15, on a 
fleshy glandular torus. Ovary 2 — 5-celled, ovules 2 in each cell. Style 
filiform, stigma 5-toothed. Fruit with spines or bristles, usually hooked, 
indehiscent or tardily dehiscent. Seeds 1 — 2 in each cell. 

Flowers open in evening and remain open till following morning, 
rarely during mid-day. 


1. L. lanceolate or ovate-lanceolate, tapering at apex. 

Shrubby. Fr. densely hairy, spines with patent hairs 
Herbaceous. Fr. glabrous, spines glabrous or with 
few hairs 

2. L., some or all orbicular, apex rounded or 3-lobed. 

A. L. hairy, but not tomentose beneath, open lobed. 

Herbaceous. Spines of fruit hispid-ciliatc 
Herbaceous or suffruticose. Spines glabrous 

B. L. white, tomentose beneath, not lobed 


1. pilosa. 

2. annua. 


3. neglecia. 

4. rhomboidea. 

5. rotundi folia. 


1. T. pilosa, Roxb. 

A shrub, 3 — 6 ft. high, with stellate-hairy stems, and simple, ovate- 
lanceolate, subcordate leaves, softly stellate-hairy both sides. Conspi- 
cuous in fruit from the heads of hooked spines, *75 — 1" diam., including 
the '25 — *3" long hairy spines. 

Shady moist woods in Singbhum and Palamaul 

FIs. Sept. — Nov. Fr. Nov. — Jan. 

The flowers open in the evening. 

Stellate hairs on stem with red bulbous bases. L. attain 6" by 2*75", pale and 
densely hairy beneath. Petiole *5 — 2". Stipules -25". Sepals *3— 4", linear, 
stellate-hairy, apiculate. Petals linear-oblong or oblanceolate, -25", spreading. 
Stamens 10. Fr. 4-celled, 8-seeded. 


2. T. annua, L. 

A herb with the stems and branches usually pubescent on one side 
only; leaves smaller than in T. pilosa, and often more ovate and 
glabrescent, except for a few hairs on the nerves beneath. Fruiting 
heads smaller and quite glabrous between the spines, which are gla- 
brous or ciliate. 


Behar, Kurz\ 

It is a species of moist regions and the Behar specimen was probably from 
Puraeah. 
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3. T. neglecta, W. & A . 

A herb often flowering when 4" high, but attaining 2 ft., when it 
closely resembles rhomboidea with the leaves ovate or rhomboid, simple 
and 3-lobed, densely stellate-hairy beneath. Fruits ellipsoid, pubescent, 
with the spines hispid-bearded, usually on one side only, straight, or 
some hooked. 

Frequent in Chota Nagpur, Singbhum! HazaribaghI 
FIs., Fr. Sept. — Dec. 

FIs. sometimes found open in the afternoon. It is perhaps scarcely more than a 
variety of the next species. 

4. T. rhomboidea, Jacq . Chikti, H. 

A stouter herb than the last, or an undershrub, 3 — 4 ft., with more 
or less pubescent branches, and mostly 3-lobed, 5 — 7-nerved leaves, 
hairy beneath, but simple hairs usually predominating. Fruits ellipsoid 
or subglobose, *25" diam., including the minutely-hooked glaorous 
spines. 

Very common everywhere, attaining its largest size in damp shady places. FIs., 
Fr. Oct. — Jan. 

Stems usually more pubescent on one side. Lower L. with rounded bases 
attaining 5*5" long and broad, 3-lobed and coarsely toothed, with a petiole up to 
4" long ; upper L. gradually smaller and uppermost lanceolate. FIs. fascicled, 
axillary and running into terminal spikes. Sepals linear, *17 — 2", apiculate. 
Petals oblong or spathulate, somewhat shorter. 

Yields a soft glossy fibre. Mucilaginous. 

5. T. rotundifolia, Lam. 

An undershrub, 3 — 4 ft. high, with sub-orbicular, scarcely lobed 
leaves, *5 — 1 *5" diam., white tomentose beneath. Fruits globose or 
ellipsoid, *2 — ’25" long, including the small hooked spines. 

Open waste ground, in dry places. Western districts of the northern area only. 
Behar, Kurzl FIs., Fr. Sept. — Dec. 

3. CORCHORUS, L. 

Herbs or undershrubs with simple leaves and small yellow flowers, 
'on axillary or extra-axillary, often leaf-opposed peduncles. Stamens 
free, diplostemonous or indefinite, on a short gonophore. Ovary 2—6- 
celled, with short style and concave stigma. Capsule linear or globose, 
2 — 5-valved, sometimes transversely septate. Seeds many, embryo curved. 

A. Capsule globose. L. usually tailed 1. capsularis . 

B. Capsule much longer than broad. 

L Capsule without distinct horns or beaks. 

Stamens many, some or all the L. with a pair of tails 

near the base, capsule smooth 2. olitorius. 

Stamens many, L. rarely with basal tails, capsule rough 3. trilocularis. 
Stamens 5—10. Capsule softly pubescent . . . .4. fascicularis . 

2. Capsule with 3 spreading or erect horns. ~ 1 

Capsule 3-winged and 3-angled 5. acutangulus . 

Capsule terete . . . . . • . . * 6 . tridens. 

1. C. capsularis, L. Pat Sanpat, Vern.; Kaskomrau, S. ; Jute. 

A herb 2 — 4 ft., or attaining 6 — 7 ft. in cultivation, with lanceolate 
or oblong acuminate, rarely ovate-lanceolate, serrate leaves, 1’5 — 3 5", 
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(or 3 — 6" in cultivation) long. Base of leaves sometimes tailed as in 
the next species. Capsule depressed, globose, muricate, 5-valved. 

Wild in most districts. In the forest at Betiah (Palamau)\ Usually in the 
open. Manbhum, CampbelU FIs. r.s. Fr. Oct. 

This appears to be the species most generally cultivated, but except in Purneah 
and parts of Orissa the rainfall is in general not sufficient for it, and it is nowhere 
grown on a large scale as in Eastern Bengal. 

2. C. olitorius, L. Hatempa, Ho. ; Bir narcha, S. ; San-pat, H. ; Jute, 

A herb, in its wild form only 1 — 3 ft. high, taller in cultivation, 
with glabrous stems, elliptic to ovate, rarely ovate lanceolate leaves, 

2 — 4" long, serrate, and with two of the serratures near the base of 
some or all the leaves produced into long, very slender tails. Capsule 
usually 5-valved, 1*5 — 2*8" long, glabrous or nearly so, angled, the tip 
usually 5-lobed but not horned, cells septate between the seeds. 

A very common wild plant, occurring in open lands in all districts in the 
rains! but not widely cultivated in the province. The principal centres of culti- 
vation are Purneah and parts ot Orissa. In Mayurbhanj two varieties known as 
Sirajganji and Deshi Jute are grown. FIs., Fr. r.s., chiefly Sept. 

L. nearly glabrous or hairy, base rounded, 5 — 6-nerved, secondary nerves 5 — 6, 
fine and distinct. Petiole -75~-2". Stipules *35 — -45", subulate, with filiform tips. 
FIs. 2 — 3, on a very short peduncle. The flower buds are broad, obovatc, beaked 
with the sub-aristate tips of the petals. Young Fr. hispidulous. 

The young plant is eaten as a vegetable. 

3. C. trilocularis, L. 

A herb with linear-lanceolate, linear-oblong, or more rarely elliptic- 
oblong leaves, *75 — 3*5", crenate-serrate, sometimes with slender basal 
tails, usually very pubescent. Petioles short but slender, *25 — *4". 
Capsule very slender, 2 — 2*5", scabrous, septate on the valves between 
the seeds, usually 3— 4-valved. 

Not common. Gaya! Parasnath! FIs., Fr. June — Oct. 

4. C. fascicularis, Lam. 

Suffruticose, 3 ft. high, with narrowly oblong or oblong-lanceolate 
leaves, *5 — 2*3", serrate or serrulate acute, and leaf opposed clusters of 
linear, densely pubescent, or pilose subterete capsules, *5 — *75" long. 

Singbhum! Saidope Forest, Palamau! Santal Parganas! FI. r.s. Fr. Oct. — Nov. 
Branches glabrous or with a few hispid hairs above. L. somewhat tapering to 
the 3-nerved base, nearly glabrous, with 5 — 10 oblique secondary nerves raised 
beneath. Petioles hispid on upper side, *2 — *3". Stipules linear acuminate, *15 — *2". 
FIs. -17" diam. Peauncle -05" in Ft., 3 — 5-flowered, sometimes lateral or sub- 
axillary. Pedicels hardly any. Capsules fascicled, shortly beaked, 3-celled, beak 
minutely 3-lobed. Seeds about 8 in each cell, ends truncated. 

5» C. acutangulus, Lam. 

A species more closely allied to C. olitorius than are the last two. 
Erect or diffuse with broadly-ovate to oblong-ovate leaves, *7 — 2", rarely 
3" long, with the base occasionally tailed as in olitorius . Capsule # 5 — \\ 
6-angled, of which 3 of the angles are alate or sub-alate, apex with 

3 — 4 suberect or spreading beaks or horns. 
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Prefers shady places, and often found among rocks. Singbhuml Hazaribagh! 
Manbhum! FL, Fr. r.s. to Nov. There appear to be two varieties. 

a. Suberect with L. broadly ovate crenatc, 1 — 3", often rounded at apex. Petioles 
•4 — 1", hairy above. 

/?. Diffuse with lanceolate-ovate L. -5 — 1-3", crenate, serrate or serrulate, acute. 
Petiole -2 — -3", hairy. 

6. C. trident, L. 

Said to be found in Tirhut (B.P.). I have seen no specimens from our area. 
According to F. B. 1. the L. are linear-oblong or lanceolate, 1 — 3" by *5 — 1", with 
petiole 17 — *25". Capsule 1 — 2", cylindric, terminated by 3 spreading points. 


4. GREWIA, L. 

Trees, shrubs, or rarely undershrubs, with stellate pubescence, simple 
3 — 7-basai-nerved, serrate or serrulate leaves and yellow or white flowers 
in axillary, sessile or stalked clusters or umbels, rarely panicled. Sepals 
free, often white or yellow within. Petals shorter than the sepals, 
usually with a large gland with a pubescent rim at the base, or almost 
wholly reduced to a nectary.* Stamens hypogynous, usually on a short 
gonophore.* Ovary 2 — 4-celled. Style 1, with a more or less deeply- 
lobed stigma. Ovules 2-several in each cell. Fruit often lobcd, of 1 — 4 
pyrenes, enclosed in a succulent or ultimately fibrous mesocarp. Pyrenes 
1 — 2-seeded. Seeds albuminous, with large, flat, thinly-fleshy coty- 
ledons. Germination cpigcal, cotyledons nearly nerveless, sub-sessile. 

A. FIs. white, or sepals first white then becoming dull yellow inside. Shrubs 
(except sometimes 6 and 7). Gonophore usually with a cornice which is 
hirsute or densely ciliate. 

1. Climbing or straggling shrub. FIs. large, -7 — *8" 

long, terminal and becoming leaf-opposed . .1. rhamnifolia . 

2. Erect (or straggling in 4). FIs. axillary. 

a. L. very broad. Fr. large, globose. 

Sepals *25" — *3". Fr. green or yellowish, 
coriaceous 2. aspera. 

Sepals *5'' — *7". Fr. purple, epicarp finally 

crustaceous 3. sclerophylla. 

b. Straggling, L. oblong. Sepals *3 — •$". Stigmas 

4, linear spreading. Fr. stellately hairy . 4. flavescens. 

c . Erect shrubs or undershrubs. L. narrow or 

oblong. 

Sepals -25 — *3" long. Stigmas capitate with 
radiating papillre. Fr. depressed, more or less 
lobed. 

L. linear to oblong or oblong ovate. Peduncles 
very short 5. hirsuta. 

L. linear, white beneath. Peduncles slender . var. helicterifolia. 

d . Trees or large shrubs. L. lanceolate or narrow 

elliptic. Fr. didymous or 4 -lobed. 

L. 1*5 — 4". Sepals *2 — *3" long . . . .6. multifiora. 

L. 3—9". Sepals -5 — *6" long . 7. disperma. 


♦The nectary may be present or absent in one and the same species, though 
apparently it is constantly present in some. Its presence or absence is usually 
correlated with the length of the gonophore, the latter being very short or 
absent when the nectary is absent. 
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B, FIs. bright yellow, always axillary. Gonophore present 
or absent, pubescent or tomentose above. 

1. Trees. 

a. L. ovate or oblong, very oblique or auricled, or 

cordate at base, glabrescent. Petioles over -5" 
long, slender. Stipules mostly falcate and 
auricled. Fr. didymous 8 . tilix folia. 

b. L. ovate or oblong, rarely orbicular, oblique or 

sub-regular at base, persistently tomentose or 
hoary beneath, or if green, then petioles short, 
stout and tomentose. Fr. not didymous. 

Bark dark, rough. L. grey-green when adult. 

Petals *2 — *25" 9. ro Hindi folia. 

Bark light, smooth. L. white, tomentose beneath. 

Petals under *2" 10. elastica. 

L. green beneath var. vcstita. 

c. L, very broadly ovate or suborbicular, green 

beneath. Petioles stout. Peduncles long. Fr. 

purple, -3 — *5" diam U. Hainesiana . 

2. Shrubs. Peduncles slender in all. 

L. orbicular, cuspidate, white beneath, not 

cuneate 12. asiatica. 

L. rounded at tip, mostly with cuneate base, 

green, rarely hoary beneath . . . .13. sapida. 

L. lanceolate, always white beneath . . .14. Rothii . 

1. G. rhamnifolia, Heyne. Syn. G. orientalis, F. B. 1. 

A large climbing shrub with leaves mostly 2*5 — 4", pale green, ovate- 
lanceolate, acuminate, serrulate or crenulate, nearly glabrous. Flowers 
large with sepals ‘7 — *8" long, white or yellowish in terminal and leaf- 
opposed, few-flowered umbels. Drupe '5— -*6" diam., depressed, globose, 
faintly 2 — 4-lobed, hairy and yellow-tomentose. 

Puri, in rocky forests! FI. May — June. Fr. Sept. — Dec. 

L. attain 5 by 2*2", few stellate hairs beneath, base rounded or obtuse, 3- 
nerved, but sometimes with two small additional nerves, secondary nerves above 
basal 3 — 5. Petiole *2", densely stellate. Peduncles -25 — -4", bracts linear, -3". Buds 
ovoid, strongly ribbed, tomentose and hirsute. Petals 17". Gonophore short, top 
5-ridged. Style very stout, and stigma 4-lobed. Stones of fruit several -seeded. 
Pedicels in fruit stout, *5 — *7" long. 

2. G. aspera, Roxb. Syn. G. abutiiifolia, Indian Trees , F. B. 1. (?) ; 

G. sclerophylla, F. C. N. 

A coarse bushy shrub, about 4 ft. high, rarely with long sarmentose 
branches, twigs densely stellate. Leaves large, roundish or broadlv 
elliptic, often somewhat 3 — 4-lobed, serrate or denticulate, closely stei- 
late-pubescent, especially beneath. Flowers *5 — *7" diam., white in sub- 
sessile axillary umbels. Petals 08 — *1" long. Fruit globose, *75 — 1" 
diam., with 2 — 4 rugose pyrenes. 

Chota Nagpur, occasional: Singbhum, on wooded slopes I Manbhum, Camp . 
(under G. villosa)\ Orissa: Khurda! Kuhuri Forest! 

FIs. April — Aug. Fr. Sept.—Feb. More or less evergreen. Young L. appear 
with the FIs., or somewhat before. 

Innovations very tomentose. L. about 3" at time of flowering, attaining 4 — 8", 
stellately scabrid above, base rounded with three strong and two weaker principal 
nerves, tertiaries strong, scalariform. Petioles *5 — I", often slender.' Pedicels 
•I— 1*5". Ft buds short ovoid, -2", densely stellate tomentose. Peduncles *25" or 
less* Sepals yellowish with age, -3" — *4". Petals with large gland, entire or 
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notched. Gonophore long with hirsute tufts above. Ovary densely hirsute. 
Stigma stellately 4 — 5-lobed, the lobes deciduous, leaving it capitate. 

N.B . — The old, dry fruit remains long on the branches. It is much shrunk in 
herbarium specimens, and usually described as only *3 — *5" diam. 

3. G. sclerophylla, Roxb . Syn. G. scabrophylla, Roxb.; Dapher, Th. ; 

Phalsa, Beng. 

A shrub or undershrub usually sending up many erect, strict, villosely- 
tomentose branches 3 ft. high, from a perennial woody stock with large 
elliptic, ovate or obovate leaves, 4 — 9" long, densely stellately tomentose 
or villous beneath and with very thick stout petioles. Flowers large, 
white, 2 — 3, umbelled on short peduncles. Fruit globose, ‘7 — *9" diam., 
purple globose, ultimately with crustaceous rind, hairy. 

Common in high grass lands, especially those fit for Sal, along the foot of the 
hills, Champaran! FIs. April — June. Fr. Oct. — Nov. Shoots, where I have seen 
it, annually burnt. 

Much more softly and persistently hairy than in G. aspera, and habit different. 
L. with three very strong and usually two less strong b^sal nerves, venation much 
as in aspera, margin with small sub-glandular and hairy unequal teeth, upper 
surface rugulose, more or less glabrcscent, hairs less stellate and scabrid than in 
aspera. Petiole -3 — *7", mostly with some large glands at the top. Peduncles 
•3 — -5". Sepals -5 — *7", tomentose. Petals about half as long, obovate. Gonophore 
short or long, densely hirsute above. Stigma with four large lamelliform lobes. 
Hairs on fruit, though stellate, have the branches parallel, not radially spreading. 

The fruit is eaten. It is said to be cooling. 

4. G. flavescens, J uss - Svn. G. pilosa, Lamk. (F. B. L, etc.).* 

A large straggling shrub or sub-scandent, with sharply 3 — 4-angled 
stems. Branches, leaves and inflorescence hirsute, with stellate hairs, 
not villous. Leaves oblong or sometimes broader upwards, but sud- 
denly narrowed at the tip or more rarely acuminate. Flower buds 
oblong, mostly constricted in the middle, ‘3 — *5" long before opening. 
Stigmas 4, linear, spreading. Fruit closely covered with very short 
stellate hairs. 

A rare plant in our area. Hazaribagh, Pachamba, Camp A Parasnath, Anderson.f 
Ranchi, Wood. FIs. July — Oct. Fr. Dec. — Jan. 

Easily distinguishable in flower, similar to some states of hirsuta in leaf, from 
which, however, it may be distinguished by the habit, the stiff not softly villous 
hairs on the branches and fruit, which break off with age, leaving a stellate base, 
also by the remarkable short medianly-constricted, terminally, dilated and cup- 
shaped gonophore, which is recognisable in fruit and after this has fallen. 

L. 2" by 1" to 4" by 1*5", with rounded or subcordate base, often doubly 
serrulate. Secondary nerves 4—5. Petiole *12". Peduncles few, *25". Sepals 
•5 — *7". Petals more than half as long, bifid. Anthers with a few long hairs. 
Ovary hirsute. 

5. G. hirsuta, Vartb., inc. G. helicterifolia, Wall. Syn. G. polygama,t 

* G. pilosa is sometimes called a small tree. Our plant is never arboreous. A 
specimen in Cal Herb, in bud called G. pilosa is Guazuma tomentosa . 

fThe plant from Parasnath included under G. flavescens at Kew is not this in 
my opinion, but rather one of the numerous forms of G. hirsuta . 

t G. polygama, Roxb., is not the narrow-leaved shrub described under that name 
in the F. B. L, and by others. Roxburgh’s original drawing shows broadly 
lanceolate leaves and short peduncles. Nor can I follow the new determination 
of G. polygama in the Flora of Madras, as in my very complete series of these 
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F. B . L, etc. ; G. pilosa, Roxb . ; Gursukri, H., Kharw. ; Kukur bicha, 
H. ; Seta kata, seta andir, seta beli, S., K. ; Sonaranga, Or. 

A shrub, usually 15 — 3 ft. high, with many stems from the root, 
tomentose or stellately villous all over, with leaves varying from linear 
to ovate-lanceolate or broadly oblong, serrulate, very shortly petioled, 
usually acuminate, stellate tomentose beneath and also closely stellate 
above when young. Flowers polygamous or dioecious, buds ovoid, under 
•25". Flowers depressed, more or less lobed, *25 — 4" diam., yellow, 
pilose, with long deciduous hairs or (var. helicteri folia sometimes) nearly 
glabrous. 

Throughout the whole province, chiefly in open forest, common. FIs. July — 
Sept. Fr. Nov. — Jan. 

Very variable. The following forms occur: 

a. G. hirsuta proper (G. hirsuta, Roxb., and perhaps G. pilosa, Roxb.). L. lanceo- 
late to ovate lanceolate, hoary or pale velvety and densely clothed with stellate 
and pilose-stellate hairs beneath ; hairs deciduous above leaving a simple base ( cp . 
flavescens). Peduncles few or clustered, equal to petiole. Pedicels as long. FIs. 
opening white, turning yellow, and finally brown. 

Sepals *25" to nearly *3". Petals -1 — 14", oblong entire, blade not much longer 
than the gland. Male gonophore cylindric, but slightly expanded into a sinuous 
cornice, the top of which is densely pilose. Stamens 45 or more, much longer than 
the hairs. Herm. fls., gonophore without a cornice, and hairs exceeding the 
stamens. Ovary hirsute. Fr. deeply 2-lobed, and each half slightly lobed. In 
fruit the hairs of the gonophore spread beneath it. Common. 

ft. polygama. L. large and rather membranous, often 4-5 — 5" by 1 *6", green 
beneath, with 3 — 4-nerved base. Peduncles very short. Fr. scarcely lobed. A 
very distinct form. Palamau! Hazaribagh! 

7. helicterifolia, Wall. Syn. G. angustifolia, Wall. ; G. polygama, F. B. I. , 
not Roxb. 

Stems very slender, L. very narrow, white, with a very fine tomentum between 
the raised nerves beneath, 2-5 — 4" long, under -75" broad. Peduncles 1 — 4, 
slender, attaining 1*2", but usually shorter. Male stamens about 30 only. Stamens 
in herm. fls. slightly exceeding the hairs. Fr. sometimes green and shining when 
young, smaller and without hairs, or with very short, delicate, stellate hairs, 
but at other times more as in type, usually subequally faintly 4-lobed above. 

Ramnagar hills of N. Champaran (typical helicterifolia)\ Scrub jungles in the 
west of Palamau (slightly more hirsute)! Many other forms may be found; even 
broad-leaved ones with long peduncles were collected by me in the Central 
Provinces. 

The fruit of all varieties is pleasant eating, with a yellow or brown crustaceous 
rind when ripe. It is given in diarrhoea and dysentery. A decoction of the leaves 
is also said to be used. 

6. G. multiflora, ]uss. Syn. G. sepiaria, Roxb. ; Pansaura, H. 

A shrub or sometimes a tree with slender twigs, sparsely scabridly 
pubescent with forked hairs, broadly or narrowly lanceolate or oblan- 
ceolate pale green leaves, usually 1*5 — 4" long by *5 — 1*3" broad, and 
white flowers *5 — *7" diam., succeeded by didymous fruits, each lobe 
*2 — *25" diam., again slightly 2-lobed, blacK when ripe. Peduncle slender* 
*3 — *9", solitary. 

forms 3-nerved leaves are often on the same plant as slightly-lobed fruits and 
4-nerved leaves with deeply -lobed fruits. Both breadth with its correlated number 
of basal nerves and depth of lobing of the fruit are very variable characters. 
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Northern tract, Northern Purneah common, as a shrub or a tree I Mals of Puri, 
as a shrub, sometimes sub-gregarious I FIs. June — Sept. Fr. Oct. — Jan. Evergreen, 
renews leaves April — May. 

Attain 3 ft. girth. Hairs on twigs and peduncles somewhat scale-like. L. 
glabrous or somewhat stellate-hispid on the nerves, often with quite small ones 
(under 1") below the ordinary leaves, sometimes obovate acuminate, serrulate, base 
3-nerved, secondary nerves 3 — 5, tertiaries sub-parallel. Petiole hispidly hairy, *2". 
Stipules filiform, -15 — *2". Pedicels 2 — 6, -2 — *4", thickened upwards. Buds 
obovoid, strigosely tomentose. Sepals -2 — '3". Petals • 1 " oblong, the blade about 
as long as the gland. Gonophore densely pubescent at top. Stigma peltate with 
several narrow lobes. 

Roxburgh states that it forms good hedges. 

7. G. disperma, Rottl. Syn. G. laevigata, Vahl. ; Gara Bursu, K. ; 
Marang jowar, S. ; Pa tat, Th. 

A small tree with shortly pubescent slender branchlets, narrow leaves, 
green and somewhat glaucous beneath, usually 3 — 6" by l '25 — 2 ", and 
white flowers 1 — 1*5" diam., succeeded by didymous or 4-lobed green 
fruits, drupels *25 — '27" diam. 

Widely distributed. Champaran! Chota Nagpur and Santal Parganas, common 
along streams and nalahs! Sambalpur, in similar places! Angul! Puri, common! 
Mayurbhanj, common to 3000 ft.! 

FIs. June— Oct. Fr. Dec. — Feb. Evergreen. 

Bark grey, smooth, with slight horizontal stipular ridges. Blaze soft, thick, 
white, with streaks of light brown. 

L. narrow-elliptic or oblong-lanceolate, acuminate, serrulate, attaining in moist 
localities 9" by 3 ", slightly stellate beneath, base acute, 3-nerved. Secondary 
nerves 3 — 5, oblique, cross nervules distinct. Petioles -25 — ‘3". Peduncles *75 — 1". 
Pedicels *5 — -75". Buds *5" long or more. Sepals 3-nerved, *5 — *6". Petals less 
than one fourth as long, orbicular or quadrate, glandular, with very small blade. 

The wood does not appear to be used. 

8. G. tiliaefolia, Vahl. Syn. G. asiatica, var. tiliaefolia, Brandis; Jang 
Olat, S. ; Dhaman, Ahsing, Gonyer, K. ; Dhaman, H.. Kharw. ; 
Dhaman, Dhamuro, Bhangia, Or. ; Kultho (Mnyurbhanj); Aintu 
Baranda, Gond. 

A tree, usually small, with very broadly ovate to obovate, unequal 
sided, obtuse or shortly cuspidate, usually crenate glabrescent leaves 
with the base usually auricled on one side, slender petioles up to 1" 
long, usually thickened at the top, mostly falcate stipules, and pedun- 
cles usually much shorter than the petioles. Gonophore long, short or 0. 
Fruit didymous (one lobe sometimes failing). 

General throughout the province in forest areas, attaining its best development 
in valleys and lower slopes of the southern hills. FIs. April — June. Fr. Sept. — Oct. 
Deciduous April — May. 

Bark nearly smooth, sometimes with faint rings. Blaze fibrous, pink or red, 
with fine alternating zones of crimson and white. Attains ft. girth in the 
Angul forests, usually smaller. It is rather variable. 

«. tiliaefolia proper. Leaves large, 6" or more long and nearly glabrous 
at the time of flowering, mostly auricled on one side, crenate, 5-7- 
nerved and very distinct sub-parallel cross nervules. Petiole '5— l", very 
young only tomentose. Stipules semi-cordate at base. Peduncles 25 — '3 , 
usually crowded and much shorter than the petioles. Buds shortly 
ellipsoid to oblong, somewhat tomentose, ribbed. Sepals under 25". 

This is the common form. Champaran to Orissa! 
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/?. L. only half-developed at the time of flowering, nearly glabrous, oblong to* 
ovate, with sometimes sub-regular base, but very falcate or semi-cordate stipules. 
FIs. larger. Sepals over *25". Buds oblong, tomentose. Peduncles shorter, or in 
some plants as long as their *5 — -7" petioles. 

Singhhum! Palamau! 4 Ascends to Neterhat, 3000 ft. 

May be a hybrid with G. vestita. 

y. L. only half-developed, not over 3*5" at time of flowering. Stipules only 
falcate while young. Buds globose and tomentose or sometimes ellipsoid just 
before expanding. Sepals over • 25 ". 

Palamau. 

S L. very membranous, oblong to ovate with sub-regular or oblique base, half 
developed only at the time of flowering. Stipules linear or falcate. Peduncles few 
or many, slender and often as long as petiole, *2 — *5". Buds oblong. Linear brac- 
teoles sub -persistent (they are caducous in other forms) or caducous. 

Santal Parganasl Kalahandi! 

G. tilizefolia is the “Dhaman” par excellence , though other species sometimes 
are called this. It is the best wood for banghies and other purposes where strength 
and elasticity are required. 

9. G. rotundifolia, Juss. Syn. G. orbiculata, F. B. /. ; Mirga Chara 
(Deer's Food), Or.; Kala Dhaman, H. 

A small, usually crooked tree, with broadly ovate, broadly elliptic 
or orbicular denticulate or occasionally coarsely toothed leaves, easily 
recognised by the persistent tomentum or pubescence beneath, which 
gives the tree a grey-green colour. Flowers very numerous, tomentose, 
umbelled on slender peduncles which considerably exceed the young 
*2 — *3" petioles. 

Local in open jungles. Frequent on the sandstones and conglomerates of 
the Durgapur forest, Angul! FIs. April — May with the new L. Old L. fall in 
March. 

Bark of old trees cracked, dark grey. Blaze deep crimson with some lighter 
streaks. L. young, often subequal at base, old usually oblique. Principal nerves 
5 — 7, secondary few, tertiaries numerous, close, strong scalariform. Petioles *3", 
often thickened upwards. Peduncles fascicled, usually twice as long. FI. buds 
large, woolly, globose, or broadly ellipsoid. FIs. deep yellow, *5" diam. Sepals 
*25", linear. Petals 16". Gonophore very short. Drupe grey-tomentose, slightly 
2-lobed. 

10. G. elastica, Royle . Inc. G. cinnamomea, Gamble ; Syn. G. vestita. 
Wall; G. asiatica, Brandis (in part); G. celtidifolia (List of trees 
of S.C., C.P., Drummond in journal of Botany , 1911*); Boror, 
Gonyer, K. ; Nanha Olat', 5.; Pharsa, Th, ; Mirgi Chara, Or, 

A tree with very tomentose shoots, usually oblong but also ovate or 
elliptic, acuminate, serrate or serrulate, 5 — 7-nerved leaves, tomentose 
when young and often persistently white or tomentose beneath when 
old, with oblique but not cordate base. Petioles short (usually under 
*5" even in large leaves), stout, uniform or gradually thickened 
upwards. Stipules linear to setaceous, more rarely tapering. Peduncles 
few to many, usually stout, tomentose and divaricate, but sometimes 
slender in var. $ . Bracteoles narrowly linear or setaceous, more persistent 


* I have now examined the Malayan material of Grewia in the Calcutta Herbarium 
and compared Jussieu's description of G. celtidifolia in Ann „ Mus. Nat, 1804, 
and do not think there is sufficient evidence of Grewia elastica being the same 
species. 
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than in last. Buds subglobose to oblong. Gonophore present or absent. 
Fruit globose, not didymous, under *25" diam. 

Throughout the province, more abundant at high elevations! FIs. April — May. 
Fr. Oct. — Jan. Deciduous, the new leaves appearing on the same shoots with the 
Us. 

Attains 5 ft. girth, but is commonly only seen up to 3 ft. girth. Bark nearly 
smooth, grey, thick, very white in young trees. Blaze in red-brown laminations 
with white streaks. The layers are very close, but distinct and uniform, and the 
ends of the fibres and the pores in the bast in alternate layers very distinct with a 
lens. In young trees the blaze is soft and white. Twigs with usually red or 
reddish-brown bark. 

Sub.-sp. 1. elastica proper. Royle’s typical form with lobed ovate 
leaves, very tomentose, on some snoots attaining 11", is found 
chiefly in the North-West Himalayas. 

Forma a (G. elatostemodies Bot. & Hemsley}). Bammasuri, Th . Branches often 
drooping. Shoots when young with shaggy white or (forma cinnamomea) rufous 
tomentum. L. 3 — 5", obliquely broadly ovate, acuminate or acute, persistently 
white beneath when old, serrulate. Stipules broadly linear or subulate. Petioles 
•3". Peduncles -3 — *75'. Bracts linear or subulate. Buds large globose to cylin- 
drical, very tomentose. Sepals tomentose without, about *3 — *6". Petals oblong, 
•12 — *15". Ovary villous. Stigma capitate with much lobed or fimbriate margin, or 
deeply 2-fid with lamellate branches. Fr. *25". 

Ramnagar Hills, common! Chota Nagpur, especially on Parasnath and the 
higher hills! Also in the lower hills! Mayurbhanj! Angul (rare)! 

Forma Less tomentose. L. becoming quite green beneath, but permanently 
stellatcly puberulous, attaining 6*5 by 3*5". Singbhum! 

Sub.-sp. 2. vestita, Wall (sp.). 

Forma y. Wallich’s type. Densely brown-villous on twigs and peduncles. 
Peduncles very short and pedicels equalling or exceeding them. Leaves oblong- 
acuminate, stellately villous beneath. Sepals *22 — *29". Petals linear-oblanceolate, 1". 
Found in Sikkim and Nepal, Himalayas, but scarcely enters our province, except 
perhaps on the Purneah border. 

Forma 8 . Less densely tomentose or villous than elastica. L. oblong or narrowly 
ovate, 3 — 6", scarcely or very finely tomentose, ultimately green or hoary beneath, 
finely acuminate. Stipules as long as petiole, linear to setaceous, but sometimes 
with* sub-auricled base. Peduncle slender, *3 — *75". Pedicels shorter than peduncles. 
Buds oblong or clavate before opening. Bracts setaceous. Sepals *3 — *4". Petals 
linear or linear-oblong, *12 — *2", 

Gaya Ghats! Singbhum, frequent! Baud (called Baranga)! 

The wood is much valued, but is not as good as that of G. tilisefolia. 

11. G. Hainesiana, Hole \ lnd . For., xliii, 316. Syn. G. asiatica, Roxb . 
non Linn . ; Phalsa, H . ; Pat-dhaman, Kharw, ; Olat, S. 

A tree, usually small, but (in our area) not at all shrubby, with 
tomentose shoots, very broadly ovate or sub-orbicular, obtuse or shortly 
cuspidate leaves, 4 — 7" by 3 — 6", with regular or usually oblique, very 
rarely cordate 5 — 7-nerved base, sharply (often doubly) serrate leaves, 
tomentose when young, but green botn sides when mature. Petioles 
stout, uniform or clavate, *3 — *75". Peduncles several up to *8", usually 
exceeding the petiole. Flowers large. Gonophore long. Fruit purple, 
globose, *3 — ‘5* diam., pyrenes 1— -2, 1 — 2-celled. 

Often cultivated in our area for its fruit. Ranchi ! Palamau ! Manbhum 1 
Purneah ! Muzafferpur ! 

FIs. April— -May. Fr. June— July. 

B.O. — 7 
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Bark smooth, thick. Blaze thin brown, often with chlorophyll, thin, pale yellow, 
or in older trees light pink streaked white, the harder and softer bast tissues 
distinctly zoned. L. sometimes slightly lobed, often somewhat pubescent beneath 
when mature, but green. Buds up to * 25 ", ribbed. Sepals *3 — *4" long. Petals 
oblong, half as long, emarginate or 2-fid. Stigma 4-lobed. 

The Fr. is eaten and a sherbert is prepared from it. Kanjilal states that the 
sweet-makers of Saharanpur use the mucilaginous bark to clarify sugar. 

12. G. asiatica, L. (not of Roxb). Phalsa, H. 

A shrub with tomentose shoots, sub-orbicular, cuspidate, sharply and 
often coarsely doubly serrate leaves, 3 — 4" long, permanently white 
beneath with regular or oblique or cordate 5 — 7-nerved base. Petioles 
•25 — *5", often slender and clavate. Peduncles usually many, long and 
slender, far exceeding the petioles and often 3 — 4 times as long, some- 
times over 1". Flowers large. Gonophore long. Fruit red (to purple?), 
globose, *25 — *3" diam., pyrenes 1 — 2, always 1 -celled only. 

Cultivated only, and very rare in our area in the gardens of Indians. Rairakhol! 

Stipules linear, subulate or lanceolate, variable as in the last. FI. buds broadly 
cylindric or clavate. Sepals -45" long, stellately pubescent or tomentose (as in 
last). Petals oblong, *25", jagged or entire, not bifid, gland with a wide fleshy 
margin, pubescent towards the edges. Stigma with 4 short, rounded lobes, style 
much thickened above. 

The acid fruit is eaten. 

13. G. sapida, Roxb. Syn. G. Campbellii, Watt (in descriptive cata- 
logue) ; Barsa pakor, S. 

An undershrub with more or less perennial shoots (if not burnt), from 
a woody rootstock, with broadly oblong to sub-orbicular and obovate 
rounded or obtuse serrate leaves, usually with cuneate 5-nerved base, 
very short petioles -1 — -25", lanceolate or subulate stipules, and very 
long slender peduncles *5 — 1*25". FIs. large, drupe globose, sometimes 
somewhat lobed, with 1 — 3, 1 -seeded pyrenes. 

On the hills and plateaux, especially on fire lines and other grassy places 
annually burnt, in all districts of Chota Nagpur! Northern area, in grass lands 
towards the northern boundary, Champaran! Purneah! FIs., Fr. April — June. 

L. attain 4", usually harsh and hispidly stellate both sides or glabrous (var. 
Campbellii) and usually green, sometimes pale beneath, often irregular and some- 
what lobed but with a rounded or truncate, very rarely acute apex. Peduncles 
hispid, 3-flowered. Pedicels *25 — *5". Buds large, clavate, *25" or more before 
opening. Sepals *3". Petals *17", usually 2-fid. Drupes *25", stellately hairy. 

The Fr. is eaten. 

14k G. Rothii, DC. Syn. G. excelsa, F. B. I . non Vahl ; G. salvifolia, 
Roxb. non Heyne ; Bursu, K. ; Phulari, Miri Chara, Or. ; Bansuli, 
Gondi. 

A pretty shrub, rarely a small tree, with hoary branchlets, oblong- 
©r ovate-lanceolate or . lanceolate, acuminate, serrulate or crenulate, 
3( — 5)-nerved leaves always beautifully white beneath and short petioles 
rarely over *25". Stipules broadly linear to linear-subulate, equalling 
or exceeding the petiole. Peduncles 1 — 6, very slender, *5 — 1" long, 
with 3 very slender pedicels, clavate beneath the flower and linear bracts 
*17" long. Fruit abofit *25", sub-persistentiy hoary, rarely lobed, finally 
purple. 
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Not noted from the Northern area. Common in the forests throughout the 
Central area, especially in the hills! Also found in all districts of the Southern 
area! FIs. April — Sept. Fr. June — Oct. Evergreen. 

Twigs often purple. L. usually 2 — 3 ", but attaining 4 — 5" by 1*5", acuminate, 
rarely only acute. Sepals -3", linear or linear oblong. Petals about *12", entire 
oblong. 

Bursu is one of the woods used by the Kols in producing fire (from its dry 
sticks). The flowers are often borne in great profusion and it is well worth a place 
in the garden. The bark gives a fibre used for tying. 

5. EL/EOCARPUS, L. 

Trees with simple leaves and flowers in axillary racemes. Petals 
usually laciniate. Stamens usually indefinite, inserted on the inside of 
the swollen annular torus, usually in groups opposite to the petals and 
alternating with the glands of the torus ; anthers linear, opening by 
a pore. Ovary 2 — 5-cell ed, cells 2 — many-ovuled. Fruit drupaceous, 
which is 5 — 3 or 1 -celled, with 1 pendulous seed in each cell, albumen 
fleshy, cotyledons flat. 

A. L. 3—5". 

Petiole *5 — *7 5". Fr. globose, 4 — 5-celled 1. ganitrus. 

Petiole -75 — 1*8". Fr. ellipsoid, 3-cellcd 2. serratus. 

B. L. 5—8". 

Petiole 1 — 2*5", blade 7 — 12", glabrous, exc. nerves . . .3. robustus. 

Petiole -7 — 2", blade 5 — 8", pubescent 4. Wallichii . 

1. E. ganitrus, Roxb. Rudrak, H. 

A moderate-sized tree, with elliptic-lanceolate or oblong, very shal- 
lowly serrate, nearly glabrous leaves, 3 — 6" long, secondary nerves 
10 — 15. Petiole *5 — 75", not at all geniculate, pubescent. Flowers 
white, ’5" diam, in rather dense racemes 2 — 3" long, mostly from old 
leaf axils, buds narrow, shortly beaked, sparsely silky, sepals *22 — *3" 
long, petals *3 — *4", fimbriate. Ovary 5 — 4-celled. Fruit globose, 
*75— l" diam., finally a fine deep blue or blue purple. Stone globose, 
with 4 — 5 vertical grooves and beautifully tubercled, 4 — 5-celled and 
-seeded. 

Sometimes planted and possibly originally native in Purneah, as it occurs in 
Sikkim and Nepal! FIs. Aug. — Feb. Evergreen. 

The stones are often seen strung into rosaries. 

2. E. serratus, L. Var. floribundus. Syn. E. floribundus, Blume ; 

Jalpai, Nep. 

A moderate-sized tree with elliptic or elliptic-obovate, crenate-serrate, 
glabrous or nearly glabrous leaves, 3 — 5" long, with a petiole *75 — 1*8" 
long, slender, and with a thickening each end. Flowers white, in 
rather dense racemes, 2 — 4*5" long, mostly from old leaf axils, rhachis 
hairy, buds ellipsoid, silky, sepals *2"— *25", petals laciniate half way 
down, fimbriate. Stamens 20—30, bearded or not at apex. Ovary 
3-celled. Fruit ellipsoid, green, smooth, stone 3-grooved, nearly smooth. 

Planted in Purneah as well as native 1 Buchanan Hamilton recorded it as 
common there. Ranchi. Wood (no doubt planted). 

FIs. June— July. Fr. Dec.— Jan. Evergreen. 

Bark quite smooth, blaze blood red, then lighter red. The leaves (like many 
other species of this genus) turn red before falling. 
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3. E. robustus, Roxb. Syn. E. lucidus, Roxb. 7 ; Nard Champa, 
Panasia, Patragundi, Or. 

A moderate-sized or large tree, 6 ft. girth, with smooth pale bark, 
large oblong acuminate, shallowly crenate or crenate-serrate leaves, 
7 — 12", and numerous lax lateral racemes, mostly from below the leaves, 
some axillary. Flowers white, *4 — *5" diam. Drupe ellipsoid, 1" — 1-5", 
yellow, 3-celled. 

Along streams in evergreen forest. Mals of Puri, common! Bonai, Cooper ! 
Mayurbhanj, Meghasani, 3000 ft. 

FIs. May — June. Fr. Sept. — Oct. Evergreen. Old leaves turn red before falling. 

Blaze hard brown, then yellowish. Shoots tomentose. L. attain 4-5" in breadth, 
smaller ones sometimes ovate or lanceolate, base mostly obtuse or rounded with 
usually 1 or 2 secondary nerves close to base and 1 — 2 glands, glabrous except the 
nerves of young leaves. Secondary nerves 9 — 13 strong. Petiole 1 — 2-5", usually 
thickened both ends and sometimes with minute subulate glands at apex. Racemes 
3 — 5", pubescent. Bracts small, linear, 2 — 5-gland-toothed, very caducous. Pedicels 
•2 — *3". Buds ovoid, 5-ribbed. Sepals lanceolate oblong, acute, '17", thinly tomentose. 
Petals -2", cuneate fimbriate, pubescent on margin. Stamens about 40 — 50. Anthers 
minutely 2-valved at the tip, minutely pubescent and usually bearded with 4 — 5 
small bristles on one of the valves. Disc of 5 large tomentose lobes. Ovary tomen- 
tose. Drupe 1 ( — 3?)-seeded. Endocarp very hard, deeply rugose. 

A common tree in the Duars and Chittagong. I doubt whether E. lucidus, Roxb., 
is distinct ; both the characters on which the species is separated occur on some 
flowers and leaves and not on others of the same tree! 

4. E. Wallichii, Kurz. 

A large tree with tawny tomentosely-villose shoots, thick twigs and 
oblong or somewhat elliptical or obovate-oblong, rather distantly serrate 
leaves, 5—8" long, with the petiole -7—1*7" long, and slightly thickened 
both ends. Flowers and racemes very similar to those of E. robustus, 
but more tomentose. 

Mayurbhanj, Meghasani, 3000 ft.! FIs. April. 

Distrib. : Burmah. 

Bark nearly smooth. Blaze hard reddish brown, then yellowish. L. somewhat 
chartaceous, shortly acuminate, base rounded, serratures with deciduous points, 
beneath puberulous and densely pubescent on the nerves and young L., also tawny 
hairy on the nerves above; secondary nerves strong oblique, 10 — 12 each side. 
; Stipules minute, caducous. Top of petiole with 2 or sometimes with 2 or more 
pairs of stipellae-like glands. Racemes 4 — 7" at the scars of fallen leaves. Sepals 
oblong-lanceolate, tomentose, *15". Petals as long laciniate. Anthers minutely 
puberulous, mostly bearded with few short hairs. Fr. not seen. 

Kurz says that the wood is red. 


FAM. 29. EUPHORBIACEffi. 

Plants of very various habit, trees, shrubs or herbs, sometimes with 
thick fleshy branches, very rarely climbers, sap often milky, stellate 
hairs frequent, cystoliths rare, stinging hairs very rare. Leaves simple, 
alternate (see note), usually stipulate. Inflorescence very various. 
Flowers unisexual, monoecious or dioecious, regular, but sometimes 
reduced to single stamens or ovaries in composite, sometimes irregular, 
inflorescences resembling single flowers. Perianth often small or 0, 
usually calyciform, in some cases however, well developed and with dif- 
ferentiated calyx and corolla. Calyx inferior, valvate or imbricate, or 
open in bud or sepals in two series. Petals free, sometimes squamiform, 
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when larger, imbricate or sub-valvate. Perianth or petals some- 
times different in the two sexes, or petals present in one sex and not 
in the other. Disc hypogynous, often annular, lobed, or of glands 
intrastaminal or alternating between the outer series of stamens m the 
male. Male flower with stamens isomerous with the sepals or petals 
or fewer or numerous, central in the flower or with a pistillode, anthers 
2-locular, rarely 4-locular, variously affixed, longitudinally, obliquely or 
transversely dehiscent, or with an apical pore. Female flower with or 
usually without staminodes. Ovary mostly 3-celled, rarely 2 — 4-celled, 
very rarely 1 — or 5 — many-celled, style 0 or 1 with as many branches 
as the cells, and branches sometimes deeply 2 — more fid, sometimes 
branched from the base, stigmas various. Ovules in each loculus, 1 or 
2 collateral, anatropous pendulous from the inner angle, with ventral 
raphe and micropyle upwards and outwards, funicle or placenta very 
often dilated ana pulvinate above the micropyle into an obdurator 
which sometimes covers a considerable part of the ovule. Fruit nor- 
mally a 3-celled capsule becoming 3-coccous and falling away from a 
persistent columella (as in some Geraniales), sometimes, however, locu- 
licidal or baccate or drupaceous, with as many cells or pyrenes or cocci 
as there are cells in the ovary or fewer. Seeds sometimes as many, 
sometimes fewer than the ovules, not rarely strophiolate (with a 
caruncle), albumen usually fleshy, copious, rarely thin or 0. Embryo 
central, straight or nearly so, with large, broad, flat foliaceous, often 
palmi-nervcd cotyledons, very rarely fleshy or folded cotyledons, radicle 
superior, shortly exserted from, rarely included between, the bases of 
the cotyledons or elongate. 

Note. — C ompound or opposite L. are very rare, but, as in the Sterculiaceae, 
palmately-nerved and palmate L. are common, and digitate L. therefore, as might be 
expected, sometimes occur (e.g. Bischofia , Manihot) ; true pinnate L. are never found, 
but the pseudo-pinnate leaves of many Phyllantheae are very interesting, and may 
indicate a method by which one class of pinnate L. have been evolved. These 
are small, simple distichous leaves on branchlets of finite growth and which are 
deciduous as a whole ; they strongly resemble the pinnate leaves of some of the 
Oxalidaceae and are often stipulate, but some of them bear fls. In some of the 
cactus-like Euphorbias the L. are sometimes small and caducous ; these may easily 
be distinguished from Cactaceas by their milky juice, and the spines, if present, 
being paired (stipular). Opposite L. are found in Euphorbia, Geloniutn , and Trewia , 
but it is interesting to note that the seedlings of Trewia have alternate leaves! 

The germination is epigeal in all cases examined by me, even where, as in 
Jatropha , the cotyledons are very thick and fleshy. The expanded cotyledons are 
usually broad and palmately-nerved, sometimes, as in Bridelia , retuse, and much 
resemble those of the Malvales. 

KEY TO EUPHORB1ACEZE. 

f Fls. distinct, i.e., not reduced to single stamens or a single ovary contained in an 
involucre. (Nos. 1 — 39.) 

I. Cells of ovary 1-ovuled. Juice sometimes milky (2, 3, 

19, 20). (Nos. 1 — 21.) 

A. Petals present in one or both sexes, or if absent, calyx 
petaloid. 

1, Petals in both sexes, often showy. Stamens usually 
10, central. 

Fls. white, solitary and racemose . . * .1. Dimorphocalyx . 

Fls. in 2 — 3-chotomous cymes, green or red . . 2. Jatropha , 
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2. Calyx petaloid, petals 0. FIs. large. 

L. palmi-lobed, juice usually milky 

3. Petals smaller than calyx, often 0 in female. FIs. 

racemed. 

a. Anthers erect in bud. 

Calyx valvate. Stellately pubescent herbs . 
Calyx imbricate or open. Glabrous shrubs . 

b. Anthers reversed in bud. Shrubs, often stellate . 

B. Petals absent in both sexes. (Nos. 7 — 21.) 

1. Calyx valvate in bud. (Nos. 7 — 15.) 

a . Stamens many, or if few (some Macaranga) then 

h% peltate. 

i. Stamens not branched. Trees with usually 

palmi-nerved leaves. 

* Anther-cells oblong, 2-celled, cells oblong. 

L. opposite. Styles long, linear. Fr. drupaceous 
L. alternate. Styles fimbriate. Fr. 2 — 3-coccous 

** Anthers mostly 4-celled, cells subglobose. 

L. peltate. Styles simple. Fr. 1 — 3-coccous . 
L. not peltate, penninerved. Styles 2-fid 

ii. Stamens central, connate, repeatedly branched. 

* L. penninerved. FIs. spicate or female solitary. 
L. sub-verticillatc. Ovary scaly or tubercled . 
L. alternate, narrow. Ovary pubescent . 

** L. broad, palmi-lobed and-nerved. FIs. racemed 

b. Stamens few (under 10). L. not peltate. FIs. in 

androgynous racemes. Anther-cells free above. 
Female fls. without large bracts, styles linear, 

simple 

Female fls. in large bracts. Styles laciniate 

2. Calyx imbricate. 

a. Stamens 10 or more. 

Small trees, L. punctulate. Fl.-clusters axillary . 
Shrubs, L.-base 2-glandular. Fl.-clusters racemed. 

b . Stamens under 10. 

Climbing herbs or undershrubs with pungent hairs 

3. Male calyx open in bud. Stamens under 10. Fls. 

spiked or racemed. 

a. Trees or shrubs with copious milky juice. 

Calyx subentire or slightly toothed 

Calyx 3 — 5-sepalous 

b . Herbs. L. linear. Fr. muricate .... 

II. Cells of ovary 2-ovuled. Juice very rarely milky. (Nos. 
22—39.) 

A. Petals present, small. Calyx valvate. Filaments on 

a column. 

Ovary 2-celled. Fr. baccate with 2 pyrenes 
Ovary 3-celled. Fr. capsular 

B. Fls. apetalous. Calyx imbricate in bud. (Nos. 24 — 39.) 

1. Fls. axillary, solitary, or mostly clustered. L. simple, 
entire, usually on short branchlets like the 
leaflets of a pinnate L. (Phyllantheae proper.) 
a. Stamens 3—5. Styles distinct, usually 2-fia. Ovary 
cells 3, rarely 4. Ovules collateral. Fls. with 
open mouth. 

L Dioecious. Stamens 5, opposite the sepals, 
pistiliode central. 

Fr. baccate white, or small and of 3 2-valved 
cocci 


3. Manihot . 


4. Chrozophora. 
Codixum (p. 108). 

5. Croton . 


7. Tiewia. 

8. Mallotus. 

9. Macaranga. 

10. Cleidion. 


11. Lasiococca. 

12. Homonoia. 

13. Ricinus. 


14. Claoxylon. 

15. Acalypha. 


16. Gelonium. 

17. Baliospermum . 

18. Tragia. 


19. Sapium. 

20 Exccecaria. 
21. Sebastiania . 


22. Bridelia. 

23. Cleistanthus. 


24. Flueggea . 
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ii. Stamens 3—5, central. Fr. of 3 crustaceous, 

2-valvcd cocci. 

* FIs. monoecious. Herbs or undershrubs. 

Sepals 6. Stamens 3, connate. Styles very 

short. Fr ovoid 25. Agyneia. 

Sepals 5 — 6. Stamens 3. Capsule depressed. 

globose ....... 26. Phyllanthus. 

** Trees. FIs. dioecious. Sepals 4. Stamens 4 . 27. Prosorus . 

iii. Stamens 3j— 4, central, connate. Fr. a drupe, 

with 3 — 4-celled angled putamen. Trees. 

Leaflets narrow. Sepals 5 — 6. Stamens 3. Styles 

twice 2-fid 28. Emblica. 

Leaflets large. Sepals 4. Stamenjs 4. Styles 4 29. Cicca . 

b. Stamens 3 — 12, central. Styles 0, or combined into 

a column with minutely toothed tip. Ovary 
cells 5 — 15. FIs. with open mouth. 

Stamens 4 — 7, free or connate. Ovary 5 — 12-celled. 

Ovules superposed. Fr. baccate . . .30. Kirganelia. 

Stamens 3 — 12, connate. Ovary 3 — 15-celled. 

Ovules collateral. Fr. of 2-valved cocci some- 
times with separable epicarp 31. Glochidion . 

c. Stamens 3 in a central column. Male fls. turbi- 

nate or disciform, fleshy, with the mouth 
nearly closed. Styles flat, spreading, 2-lobed, 
or stigmas minute, sessile. 

Column terete, anthers contiguous . . .32. Breynia. 

Column 3-gonous, anthers discrete on the angles 33. Sauropus. 

d. Stamens few or many, with large erect anthers. 

Styles with dilated stigmas. Fr. indehiscent. 

Stamens 2 — 4, central. Fr. a 1 -celled drupe . . 34. Putranjiva. 

Stamens inserted round a vacant central area or 

pistillode. Fr. 2-celled, coriaceous . . .35. Cyclostemon. 

2. Fls. in spikes or racemes, dioecious. L. simple. 

Stigmas short, broad, or subulate. Fr. not or 
tardily dehiscent. 

Fls. minute, bracts large. Stamens central. Fr. 

dry or fleshy 36. Aporosa. 

Fls. minute, bracts small. Stamens round a 

pistillode. Fr. a compressed small drupe . . 37. Antidesma . 

Fls. large. Stamens round a pistillode. Fr. dry, 

large 38. Baccaurea. 

3. Fls. panicled. L. 3-foliolate. Fr. baccate . . .39. Bischofia. 

ft Fls. reduced to single-pedi celled stamens, enclosed in an involucre of more or 
less connate, sometimes coloured bracts, with or without a single female fl. without 
perianth, the whole resembling a single fl. Juice always milky. L. simple, alternate 
or opposite (Nos. 40 — end.) 

A. Involucres regular or subregular (with gland uni- 

lateral). 

Glands on the involucre 1 — 5, discrete, inner bracts 

not connate 40. Euphorbia. 

Glands on the involucre connate into a continuous 
ring. Inner bracts round group of male fls. 
more or less connate and forming a tube 
round the female 41. Synadenium . 

B. Involucre very obliquely zygomorphous, often coloured 42. Pedilanthus. 
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1. DIMORPHOCALYX, Thw. 

Glabrous trees with buds sometimes scaly, alternate, entire penni- 
nerved leaves and moderate-sized flowers in axillary, or terminal, few- 
flowered racemes or clusters or solitary, monoecious',* male and female 
different-looking. Male calyx cupular^ or 5-partite or toothed, corolla 
well developed, campanulate (in our species), petals contorted in bud. 
Stamens I(f — 20, sometimes 2 — 3-seriate, the inner scries with connate 
filaments, or all on a short columnar receptacle ; anther-cells adnate 
to the thick connective, pistillode 0. Female flower rotate, sepals 5, 
enlarging in fruit, ovary 3-celled, styles erect 2-fid, ovules 1 in each 
cell. Capsule of 3 2-valved crustaceous cocci. 

1. D. glabellus, Thwaites. (Perhaps not distinct from D. Lawianus, 
Hook . f.). 

A small tree with dark green elliptic, ovate or (some) obovate shortly 
acuminate leaves, 2*5— 5*5", pale beneath, and with about 8 slender, 
scarcely raised secondary nerves, little stronger than the intermediate 
and reticulations. Male flower solitary or clustered, on short, lateral 
scaly shoots from the old wood ; female much larger, solitary on the 
new shoots. Males white, -35 — *4" long, with a spreading corolla, -5" 
diam., petals *5" long, oblong, nearly free, obtuse. Stamens 10 — 12, 
outer series free, or connate to column, with longer free filaments than 
the inner scries on top of column. Female *7 — *8" diam., with 5 spread- 
ing, obovate, rounded or retuse sepals. Petals free, *4 — *5" by *2", 
broadly oblong. Disc annular. Capsule *5" diam., globose, 3-lobed and 
6-grooved, thinly strigose-hairy, seated on the large spreading calyx. 

Ravines in Angull FIs., Fr. March — April. Evergreen. 

Bark smooth or on some branches with large ridges of cork, twigs white or 
reddish, short, new shoots with several brown, shining, ovate scales, quite glabrous. 
Petiole *25 — *4", stipules small, triangular or ovate. Male fls. with very short 
pedicels, calyx cupular or urceolate only *1" long, 5-toothed, nearly glabrous. 
Female fls. with peduncle, *8 — 1*5", solitary, terminal, sometimes bracteate. Petals 
overlapping to right in bud. Ovary pubescent. Fruiting sepals very unequal. 
•25 — • 5 " long, strongly nerved. 

A very interesting genus, the staminal column sometimes with two whorls of 
stamens and terminating in 1 — 2 stamens ; petals contorted in bud and well developed 
remind one much of the Malvales. 


2. JATROPHA, L. 

Herbs, shrubs or trees, often glandular, with alternate palmately- 
nerved, entire or palmately-lobed or -partite leaves. Stipules often 
ciliate. Flowers green or coloured in terminal cymes, monoecious, the 
central one in the cyme or its forks usually female. Sepals 5, imbri- 
cate, Petals 5, contorted, free or connate. Disc entire or of 5 glands. 
Stamens usually 10, filaments, or the interior ones only, connate, 
anthers erect with vertical dehiscence. Pistillode in male 0. Ovary 
2— -4-celled, styles connate below, 2-fid, sometimes again 2-lobed. Ovule 
1 in each cell. Fruit of 2 — 4 2-valved cocci, endocarp crustaceous or 
bony. Seeds ovoid or oblong. 

* Perhaps dioecious in some species but wrongly termed so in D. glabellus > the 
male and female inflorescences being on separate branches but the same tree. 
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A. FIs. greenish-yellow, petals more or less cohering ... 1. curcas. 

B. FIs. red, petals free or nearly so. 

1. L. palmately-lobed or partite, with 3-several basal nerves. 

L. multi-fid, stipules eglandular 2. multifida. 

L. lobcd, gland-serrate, stipules glandular . . . .3. gossypifolia. 

L. lobed, eglandular. Stems with swollen base . . .4. podagrica. 

2. L. panduriform, sub-penninerved 5. pandursefolia. 

1. J. curcas, L. Kulajara, K. ; Totkabindi, M. ; Bhernda, S.; Bagh- 
randi, H. ; Baghbarinda, Beng. ; The Physic-nut. 

A shrub or small tree, 10 — 20 ft., with glabrous (exc. when very young), 
3 — 5-anglcd or -lobed leaves, 4 — 6 " diam., and small yellowisn flowers 
with a campanulate 5-lobed corolla, in terminal cymose panicles. 
Capsule subglobose or ellipsoid, P' long. 

Very common in village hedges throughout the area. Native of America. 

FIs. May — Oct. Deciduous in the c.s., when it is frequently conspicuous from 
the persistent capsules. 

Branches thick with large leaf scars. L. broad, cordate, usually 5-angled. 
Petioles 4 — 6 ". Stipules 0 or very early caducous (?). Male fls. on short articulate 
pedicels, corolla somewhat hairy, stamens 10 with 5 inner connate. Female Fls. 
usually in the forks of the cymes, pedicelled. Stigmas 2-fid. 

Easily grown from seed or cuttings. The seeds yield by expression about 30 
per cent, of a pale yellow oil, which in doses of 12 — 15 drops acts as a purgative 
equal in action to one ounce of castor oil and is poisonous in larger quantities. 
The ill effects are partially corrected by lime-juice. Externally it is used for skin 
diseases ( Indian Plants and Drugs). 

2. J. multifida, L. Coral Plant ; Purging-nut. 

A handsome garden shrub, easily recognised by its orbicular, long- 
petioled leaves, 3 — -5" diam., palmately cut into narrow caudate seg- 
ments, capillary mullifid stipules, and flat-topped cymes of coral-red 
flowers. Disc of female urccolatc. Capsules sub-fleshy, large yellow, 
3-lobcd. 

Common in Indian gardens. Fls., Fr. chiefly r.s. 

3. J. gossypifolia, L. Bhernda, verenda, K., S., H.; Lal-bherenda, 
Beng . 

A shrub, 3 — 6 ft., with palmately 3 — 5-lobed leaves, easily recognised 
by the stipitate, yellow viscid glands, which cover the leaf margins, 

E ctiolcs and stipules, and by the small red flowers in glandular corym- 
ose cymes. Stamens 10 — 12. 

Very common in waste ground and by road-sides. A native of Brazil, now 
naturalised. Deciduous c.s. Fls., Fr. r.s. 

4, J. podagrica, Hook. Bot. Mag. t. 4376. Gouty-stemmed Jatropha. 

A shrub with smooth stems suddenly swollen at the base, long stalked, 
glabrous, cordate, 5-lobed leaves with lobes rounded, glandular fimbri- 
ate stipules, and cymes of scarlet flowers. 

Common in gardens. Fls. chiefly r.s. Native of Panama. 

5* J. pandursefolia, Andr. Bot . Rep. t. 267. Syn. J. hastata, Jacq. 
Enum . P/. Carib.* 

A pretty, rather slenderly branched shrub, with fiddle-shaped L. which 
are penninerved except for the two slender lateral nerves at the base. 

♦ J. hastata , Jacq., has priority, but the description is so meagre that It is not 
possible to be sure of the plant intended. 
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FIs. in long-peduncled corymbose cymes, few female and many male, 
1" diam., vivid crimson. Calyx small, 5-lobed. Petals large, obovate* 
Stamens central in a double whorl of 5 short and 5 larger stamens, the 
inner whorl with more or less connate filaments. 

Frequent in gardens. Native of Cuba. FIs. most of the year. 

Other species occur in gardens. 

3. MANIHOT, Adans. 

Shrubs or weak trees, often with tuberous roots and rrfilky juice, 
akernate, petioled, palmately nerved, simple or lobed or palmipartite 
leaves. Flowers large, monoecious, in simple rarely compound racemes, 
males usually above and females below. Calyx often petaloid, campa- 
nulate or urceolate, 5-lobed or 5-fid, petals 0, stamens 10 in two whorls ; 
filaments free, inserted between the lobes or glands of the disc ; pistil- 
lode 0 or 3-lobed, disc in female hypogynous, ovary 3-celled, styles 
shortly connate at the base, spreading, dilated or lobed at the tips, cells 
1-ovuled. Capsule of three 2-vaIved cocci. 


L. peltate, mostly 3-partite. Small tree 1. Glaziovii. 

L. not peltate, mostly 7-partite. Shrub 2. utilissima. 


1. M. Glaziovii, Mull.-Arg. Ceara or Manicoba Rubber. 

A small tree, about 30 ft. high, with a rounded head of greyish- 
green, long petioled, peltately attached leaves, varying from simple 
lanceolate to 3 — 7-palmipartite on the same tree, 6 — 10" broad. Flowers 
in branched racemes, solitary in the axils of small bracts. Capsules 
subglobose. 

Occasionally planted. The tree is said to flourish in dry rocky soils at elevations 
of about 4000 ft. and might succeed at Neterhat. It grows from cuttings or from 
seed, which have a hard testa and take a year to germinate. 

Para rubber is derived from Hevea brasiliensis, another Euphorbiaceous tree. 

2. ML utilissima, Pohl. Roti alu, Vern . ; Cassava : Tapioca Plant. 

A sub-herbaceous shrub, with large tuberous roots, somewhat like 

those of a dahlia, very nodose stems, about 5 to 9 ft. high, and Simul - 
like leaves with 3 — 7 narrow segments. Flower not seen in our area. 

Occasionally cultivated. The tubers sometimes attain very large size and have 
milky juice. They are eaten like yams. Their starch constitutes Tapioca , which 
is a granulated form imported chiefly from Brazil. 

4. CHROZOPHORA, Neck. 

Coarse herbs, less often undershrubs, clothed with stellate tomentum, 
very rarely nearly glabrous. Leaves usually undulately toothed, plicate, 
rugose or bullate or nearly flat, often with two glands at apex of petiole 
beneath. Flowers monoecious dichlamydeous, in short aense racemes 
in the upper axils, solitary in the bracts. Males above, sub-sessile. 
Females below, pedicelled, fewer. Calyx of male closed in bud, ulti- 
mately valvately 5-lobed, narrower in female. Petals 5, usually dirty 
yellow, externally lepidote, narrow or occasionally obsolete in female. 
Stamens 5 — 15, filaments cohnate, at least below central ; anther-cells 
parallel. Disc of 5 short rather prominent glands alternating with petals 
m female. Pistillode 0. Ovary 3-celled, with peltate scales or stellate 
hairs. Styles 3, 2-fid, arms usually red. Ovule 1 in each cell. Capsule 
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3-lobed, pericarp clothed with stellate hairs, or with flat, sometimes 
pectinate scales, usually tinctorial. Seeds without caruncle. Albumen 
fleshy. Cotyledons broad, flat. 

Prostrate. L. eglandular at base, stellate hairs stipitate . . .1. prostrata. 

Erect. L. 2-glandular at base, stellate hairs sessile . . . .2. Rottleri. 

1* C. prostrata, Dalz. (vide Kew Bull, ii, 1918). Syn. C. plicata, 
/? genuina, Muell. 

A prostrate annual with branches 8" long. Leaves *5 — 1", usually 
ovate with rounded tip, covered with more or less stipitate stellate hairs, 
base eglandular ; radical rosulate, sub-persistent. Petals yellowish, 
stigma orange. Capsule when mature grey-black, scarcely tinctorial. 

Moist places. Behar, Patna, Ham . ; Naoranga, near R. Son., Jacq . (teste Prain, 
loc. cit.). FIs. Jan. — May. 

2. C. Rottleri, A. Juss . Syn. C. plicata, F. B. 1. ; Croton plicatum, 
Roxb. 

An erect annual, or sometimes perennial. Leaves all cauline 1*25 — 3", 
rarely 4", sometimes broader than long, usually orbicular, with 3 
rounded lobes ; margin usually undulate-crenate, rarely ovate or acute 
or subacute, with subeniire margins, hairs rough, sessile stellate. 
Petiole long. Racemes long for the genus, 1 — 2", equalling or exceed- 
ing the uppermost leaves. Petals yellow. Stigma red. Capsule *3" 
diam., densely stellate-tomentose, red-purple when mature and very 
tinctorial. 

Waste places, fields and roadsides. Common! Behar, Jacquemont , to Maldah r 
Vicary (fide Prain , loc. cit). Chota Nagpur, common! Santal Parganas! FIs., 
Fr. most of the year. Probably occurs in all districts. 

Cloth moistened with the juice of the green capsules soon becomes blue after 
exposure to the open air. Roxb. (under Croton plicatum). 

5. CROTON, L. 

Trees or shrubs, rarely herbs, often scaly or with stellate hairs, alter- 
nate, rarely opposite, leaves, 2-glandular at the base. Flowers usually 

f reenish in terminal racemes, often clustered in the axils of the small 
racts, monoecious, rarely dioecious. Calyx 4 — 6-partite, sepals imbri- 
cate or sub-valvate. Petals as many, sometimes shorter than the sepals. 
Disc glands as many opposite the sepals. Stamens usually many on a 
hairy and sometimes scaly receptacle, filaments free, inflexed in bud, 
anthers adnate. Pistil lode 0. Female flower sepals usually broader 
than in male, rarely accrescent, petals smaller or 0. Disc annular or 
of glands. Ovary 3— (2— 4-celled), styles long, 2—4-cleft, ovules 1 in 
each cell. Capsule 3-valved, or of 3 deciduous 2-valved cocci. Seeds 
smooth, caruncle small. 

I. Small trees. 

L. penninerved. Ovary lepidote 1. oblongifolius . 

L. palmately nerved. Ovary stellately hispid . . . .2. tiglium . 

II. Large scan dent shrub. 

L. palmately nerved. Ovary stellately woolly . . . .3, caudatus . 

III. Undershrub or sub-herbaceous. 

L. with 3 basal nerves. Ovary stellate-hairy . . . .4. sparsiflarus . 
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The handsome garden shrubs commonly known as “Crotons” belong to the 
genus Codiaeum, Rumph., and mostly to the species C. variegatum, L. Codixum 
differs from Croton in that the stamens are erect in the bud and the style un- 
divided, subulate. C. variegatum has an extraordinary variety of leaf forms. In 
some of these the lamina is discontinuous and in some the base of the second 
portion or upper portion cup-shaped. It is a native of the Pacific Islands. 

1. C. oblongifolius, Roxb. Mahson, Th. ; Kuti, Kuti-konycr, K. ; 
Gote, S. ; Bhain swan, Kharw. ; Putol, Mai P. ; Potcr, Ur . ; Maisonda 
(Koderma) ,* Masundi, Or . ; Putri, Beng. 

A small tree, with rather large coriaceous, more or less serrate, or 
coarsely, obtusely or acutely, toothed or repand, oblong or narrowly 
elliptic, or elliptic leaves, 4 — 12" (on same plant) long, the larger with 
over 12 fine spreading secondary nerves, mature glabrous. Flowers 
*3" diam., dioecious or monoecious, in long racemes, 5 — 12", with lepi- 
dote or nearly glabrous rhachis, furnished with linear or minute subulate 
bracts. Capsule *4 — *5" long, covered with flat scales, splitting into 
2-valved cocci. 

Champaran, sometimes gregarious as undergrowth in Ramnagar! Purneah! 
Santal Parganas, sometimes gregarious! Gaya, common on the ghats! Throughout 
Chota Nagpur! Bonai, Cooper ! Mayurbhanj! Sambalpur! FIs. Jan. — Feb. Fr. 
April. More or less deciduous at the time of flowering and fruiting. L. turn red 
before falling. 

Bark smooth, blaze streaked pink and white. L. with long or short petiole, 
acuminate or acute to rounded at apex, usually narrowed below, but rounded or 
subcordate at top of the petiole, young lepidote. Racemes numerous from the 
uppermost axils with many linear or sub-foliaceous oblanceolate bracts at their 
base, male pedicels *25 — *3" long, fls. densely villous within, outside lepidote, 
sepals ovate or triangular, petals rather longer, thinner, oblong, obtuse, stamens 
about 12. Female racemes and pedicels shorter. Ovary lepidote with 3 long 
branched styles. Seed smooth, brown. 

The plant is described by Roxburgh as monoecious, “a few females mixed with 
the males,” but it is sometimes, at least, dioecious. 

The bark and root are given as a purgative and also as an alternative in dysentery, 
Campbell. 

2. C. tiglium, L. Jamalgot, H. ; Jaipal, Beng ■ 

A small tree with elliptic or ovate acuminate, shallowly serrate 
leaves, with 3 — 5 basal nerves and somewhat stellately hairy beneath. 
Clusters of smallish green flowers in terminal sub-glabrous racemes. 

“Chota Nagpur,” Wood, but doubtless only cultivated. It is said to be 
“frequently cultivated,” but I have not seen it in our area, though well acquainted 
with it in its wild state in the lower Bhotan Himalaya. FIs. June (in Bhotan). 
Fr. Sept. — Nov. Evergreen. 

L. 4 — 7", usually caudate and with cuneate base, young, densely stellately 

{ mbescent beneath, secondary nerves few, strong, tertiary reticulate. There are 2 
arge glands on the base of the leaf or above the petiole. Racemes 5 — 6-5", sulcate, 
nearly glabrous or thinly stellately hairy. Petals narrower than sepals, woolly. 
Stamens many. Female fls. *25 — *3" diam., petals linear-oblong, shorter than the 
sepals. Ovary densely stellately strigose. Styles long, deeply 2-fid. Fr. stellately 
hairy, ultimately woody, sub-3-lobed, *75" long and broad. Seeds *5", black, 
slightly compressed, ellipsoid, with 8 raised lines. 

The source of Croton oil. 

3. C. caudatus, Geisel . 

A scrambling or climbing shrub with trunk attaining 2 ft. girth, 
twigs stellately tomentose or stellately hairy. I .eaves ovate or orbicular 
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cordate, 2 5—5" diam., toothed or crenate-dentate with a stalked deci- 
duous gland at some of the sinuses beneath ; base 3-nerved and often 
with 1 — 2 weaker nerves. Flowers whitish on 2 — 3-nate pedicels *25 — '3" 
long, in racemes often elongating to 15", monoecious, the lower 2 — 6 
flowers being usually female. Capsule globose, *6 — *7" diam., stellately 
mealy. 

Not common, though it often forms a dense undergrowth in Eastern Bengal. 

Puri, Draper 1 Hooper ! FIs., Fr. May — July. 

L. stellately hairy beneath and on nerves above, stellate hairs between nerves 
above deciduous leaving copious small raised dots, 2 large stalked glands on either 
side of petiole beneath, secondary nerves on mid-rib 4—6, tertiaries sub-parallel 
and strong. Male FIs. villous, with stamens -25" long, clustered on the rhachis, 
oblong petals nearly as long as sepals, woolly. Styles cleft almost to base into two 
linear arms. 

Somewhat resembles Mallotus repandus. 

4. C. sparsifloru s, Morung. 

A small shrub 2 — 3 ft. high, with tough branches ribbed with stellate 
hairs, somewhat resembling Rivtna humilis. Leaves lanceolate, wavy 
and toothed, 1 — 1*7", sparsely stellately hairy beneath, base 3-nerved. 
Racemes 2 — 3", elongate. Male flowers fascicled, *1" diam. in axils of 
minute bracts. Stamens 12 — 13. Petals linear-oblong, rather exceeding 
sepals. Female solitary, with large gland, petals 0, disc of red glands. 
Ovary densely covered with stellate hairs. Seed carunculate. 

Very common near the Mahanadi, Cuttack! Balasore! A native of America, 
now naturalised, and is Very common along the Hughli, near Calcutta. FIs., Fr. 
May — Sept, and perhaps all the year round. 

The plant is somewhat aromatic. 

7. TREWIA, L. 

Trees with opposite (alternate in the seedling) ovate or orbicular, 
cordate, entire palminerved leaves. Flowers dioecious, apetaious. Males 
in drooping catkin-like racemes, calyx globose, sepals 3 — 4, broad con- 
cave, stamens many, central, free, anthers dorsifixed, oblong. Female 
flower larger, solitary, on a long peduncle, or racemose ; sepals 3 — 5, 
broad, imbricate caducous. Ovary 2 — 5-celled, styles 2 — 5, connate 
below, very long, entire, papillose, or almost fimbriate, ovules 1 in each 
cell. Fruit drupaceous, wdth a 2 — 4 — 5-cellcd crustaceous endocarp (or 
in one species loculiciclal). Seeds ovoid, testa hard. 

1. T. nudifiora, L. Bilur, Th Gambhar, H . (from confusion with 
Gmelina) ; Gara Loa, K. ; Gada Lopong, S. ; Pitalu, Panigambhar, 
Beng Or. 

A large tree, superficially much resembling Gmelina arborea. Leaves 
narrow-ovate to broadly ovate, 3 — 8" long, on the same twig, with 
rounded or usually cordate base, green, tomentose or pubescent, or glab- 
rescent beneath, sometimes villosely stellate, with long petioles 1*5 — 4" 
long. Male racemes drooping, 4 — 8" long, with flowers usually in threes, 
on slender, bracteolate, articulate pedicels ; sepals finally reflexed. 
Female flower solitary or 2 — 3 terminal, closely invested by the urceo- 
late, 5-toothed calyx, which splits longitudinally ; peduncle short, very 
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stout bracteate, attaining 2 — 3 5" in fruit. Drupe P2 — 15" diam., 
globose or ellipsoid, and looking like a small potato when ripe. 

Throughout the whole area, but rare in the south-western districts, common in 
Purneah! Usually along river beds and always so in the drier districts. FIs. 
Jan. — March. Fr. ripens Oct. — Dec. Leafless Dec. or Jan. — Feb., the fls. usually 
appearing while the tree is bare. 

Bark light grey, old flaking in thin patches. Thin raised stipular lines are 
visible on the branches and young stems, although the stipules are minute and 
caducous. These lines may help to distinguish the tree from the pubescent-leaved 
form of Gmelina arborea, the likeness to which in leaf is really remarkable in some 
specimens. The venation of the leaf, viz. 5 — 7 basal nerves, 4 — 6 strong secondary 
nerves and strong cross-nervuies, are much as in Gmelina, but the L. lack the small 
yellow glands beneath, and on the contrary have usually two large glandular areas 
on the blade above either side of the top of the petiole". 

The wood is soft, white, and not durable, but according to Gamble is a good one 
for purpose for which a soft wood is required. It is stated that it is used for 
drums, but possibly through confusion with Gmelina, which is one of the best 
woods for drums. The weight is given as 28 — 29 lb. only. 

S. MALLOTUS, Lour. 

Trees or shrubs with opposite or alternate entire toothed or lobed, 
usually palmately-ncrved leaves, often covered with minute round 
glands beneath and sometimes with glandular areas near the base 
above ; petiole sometimes inserted above the base, stipules often pro- 
minent. Fls. small, usually dioecious, apetalous ; males clustered, and 
females solitary, in the bracts of simple or panicled spikes or racemes. 
Male calyx valvately 3 — 5-partite, stamens numerous, central, free ; 
anthers dorsifixed, 2-celled ; cells globose or shordy oblong, parallel, 
adnate to and often widely separated by die thickened connective. 
Female calyx spathaceous or valvately 3—6-lobed or -partite. Ovary 
2 — 4-celled, styles free or connate at base, entire, plumose or papillose, 
ovules 1 in each cell. Capsule of 2 — 3 2-valved cocci. 

Small tree. L. peltately fixed, 7 — 9-nerved . . . .1. Roxburghianus. 

Small tree. L. basaily fixed, 3-nerved 2. philippinensis. 

Large sarmentose or scandent shrub 3. repandus. 

1. M. Roxburghianus, Muell. Barui, S. ; Dopsinga, Mai. P . 

A small tree, softly pubescent, with simple and stellate hairs all over, 
long-petioled, orbicular or broadly ovate, peltately-attached, sinuate, 
dentate, or denticulate leaves 4 — 7" diam. and terminal racemes as long 
as the leaves. Capsule densely echinate and glandular. 

Santal Parganas, in ravines, rare! FI. May — June. Fr. Aug. — Sept. 

L. stellately hairy and with yellow glands both sides, densely so beneath, above 
sparsely but also with simple hairs, secondary nerves 4 — 5, tertiaries scalariform. 
Petiole 1*5—4". Stipules linear, *5". Male sepals 2 — 5. 

2. M. philippinensis, Muell. Gara Sinduri, K. ; Rora, S . ; Rori, 
Kharw. ; Kamala, H. ; Daosindra, Mai. P. 

A tree, 20—30 ft., branched low, with ovate or rhomboid, acute or 
acuminate leaves, covered beneath when young, as are the shoots, with 
a greenish-yellow glandular pubescence, and permanently with small red 
glands. Male flowers clustered in racemes 6—10" long. Female racemes 
2 — 3" long. Capsule smooth but densely covered with red glands, 
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Throughout the area, especially in moist ground! FI. Oct. — Nov. Fr. Feb. — 
March. Evergreen. 

Bark nearly smooth, grey, blaze red. L. 3 — 6 ", or some attaining 9" by 5", 
sometimes ovate and slightly toothed by the excurrent nerves, old L. often hoary 
beneath with fine stellate tomentum, glabrescent above, base 3-ncrved, secondary 
nerves 3 — 4, with strong transverse tertiaries. Petiole 2 — 3*5", thickened both 
ends. Male racemes axillary and densely panicled at the end of the branchlets. 
FIs. whitish-yellow, -12" diam. Stamens 20 — 30, anther-cells longitudinally 
dehiscent, sometimes with a few red glands. Female fls. distant, rarely 2 together, 
perianth 4-fid, ovary tomentose and red -glandular, stigmas 3, spreading yellow. 
Capsule -3 — *5" diam. Seeds globose, smooth, black. 

Wood not much used except as fuel. It coppices well and is frost-hardy. The 
red glands from the capsule are the source of the Kamela dye, and is met with 
in the bazaars as a purplish-red powder, used especially for silk. It is also used 
as a remedy for tape-worm. 

3. M. repandus, Muell. Syn. Rottlera tricocca, Roxb. ; Ghirguria, Or. 

A large scandent or subscandent shrub with long thorns on the trunk. 
Branches tomentose. Leaves ovate with cordate straight or retuse base, 
rarely obtuse or rhomboid at base, acute, scarcely acuminate, entire 
or somewhat sinuate and some of the nerves excurrent as minute teeth, 

2 — 4" long by 1*8 — 3*5" broad, softly stellate-pubescent and closely 
covered with small glands beneath, glabrescent above. Flowers in 
terminal panicled racemes in the male with 3 — 5 yellow, suborbicular 
or lanceolate concave tomentose sepals *12" long, glandular within; 
anthers with 2 oblong cells slightly produced beyond the connective. 
Female flowers green, in simple racemes, sepals linear, soon deciduous, 
ovary very tomentose, 2-lobed and -celled, stigmas plumose, sessile. 
Cocci globose glandular, *2" diam. 

In the damper regions only, Champaran! Purneah, common! Santal Parganas 
and Monghyr, towards the Ganges! Dalbhum, Gamble l Puri, very common in 
the damper parrs! Angul! FI. Jan. — Feb. Fr. March — April. 

L. with 2 — 3 secondary nerves above the 3-nerved base, tertiaries sub-parallel, 
petiole 1 — 2" long, stipules minute, tomentose. Capsule densely fulvous tomentose, 
seeds subglobose. 


9. MACARANGA, Thouars. 

Trees or shrubs with most of the characters of Mallotus, from which 
genus they are somewhat artificially separated by the stamens. These 
are 1 — many with flexuous filaments and are always supposed to have 

3 — 4-locellate anthers with the cells more or less 2-valved. The anthers 
are, however, variable ; in some species they open by 4 valves like the 

4- valvate sepals of a flower ; usually they have 3 — 4 2-valved terminal 
cells, but sometimes (e.g. M . indica) only 2 cells occur on the same 

E lant as 4 celled anthers, and then these resemble a Mallotus except 
y the smaller connective and more apical slits. Female flowers one to 
few in a bract, calyx 2— 4-lobed or -toothed. Ovary 1— 6-celled (1 — 2- 
celled in our species), with as many cocci in fruit. 

L. pdtately attached above the base in all. 

I. Floral bracts of male narrow, not concealing the fls. Female 
with narrow styles and stigmas. 

Stamens 6—30, Ovary 2-celled, stigmas 2 terminal . , .1, denticulata . 

Stamens 6—10. Ovary mostly 1 -celled, stigma 1 lateral . . 2. indica . 

II. Floral bracts very broad, concealing the male fls. Female with 

peltate lateral stigma 3. peltata * 
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1. M. denticulate, Muell. Mallota, Nep. 

A small tree with a low crown of deltoid-ovate light green leaves 
4 — 12" long, whitish and closely covered with minute glands beneath. 
Male panicles 3 — 4" long, pyramidal, with small, sub-orbicular, or 
broadly ovate bracts only *06 — *07" long, with broad sessile base. Female 
panicles densely branched, 1*5 — 2*5" long, with oblong deciduous bracts 
leaving a prominent scar ; flowers usually paired in the lower bracts 
with stout pedicels, sepals 2 — 3", broadly-ovate, ovary 2-celled, closely 
covered with yellow glands ; stylar column short and stout with 2-curvea 
stout subulate stigmas. Capsule *25" diam., didymous. 

North Purneah, on the borders of the Sikkim Tarai only! FIs. April. Fr. July. 
Evergreen. 

Stem with quite smooth light-coloured bark. Shoots brown, tomentose. L. with 
3 strong principal nerves and about 6 other basal ones, secondary nerves 9 — 12, 
strong, parallel, with the two lateral principal nerves running nearly to margin 
and then bifurcating, each short branch ending in a gland or (in the young L.) in 
a tooth, the margin sometimes permanently denticulate ; tertiary nerves close 
scalariform, base of leaf usually rounded or somewhat retuse, apex sharply acumi- 
nate or obtuse. Stipules lanceolate, caducous. 

The tree has been found useful in the Duars in reclaiming Savannah tracts. 

2* M. indica, Wight. 

A quick-growing tree up to 5 ft. girth and 50 ft. high with green or 
glaucous branchlets, large broadly ovate or sub-orbicular leaves 6 — 13" 
long, glaucous and glandular beneath. Male panicles 3 — 4" long with 
zig-zag branches bearing stipitate bracts, the lower foliaceous, the 
upper with blade modified into a large gland and cuspidate. Female 
panicles pyramidally branched, 3" long, hairy, flowers 1 — 3 at the nodes, 
on pedicels *2 — *4" long, sepals triangular, acute. Ovary shortly hairy 
and densely glandular, mostly 1-celled, with a lateral sessile, long 
subulate stigma. Capsule 1-coccous, globose, *25" diam. 

Ravines in the hills of Singbhum, rare! FI. Sept. — Oct. Fr. Oct. — Nov. 

Juice very gummy. Branchlets robust, shoots tomentose. Nervation much as 
in denticulata, but the 7 — 10 secondary nerves more curved within the margin and 
giving off very short nervules, which run into the marginal teeth or glands ; these 
glands glabrous ; large elliptic glandular areas also frequently occur on the upper 
surface along some of the basal nerves. Stipules *5", ovate, ciliate, caducous. 

There is some doubt about the occurrence of this tree, which I have described 
from Sikkim specimens collected at 4000 ft. elevation. My specimens collected in 
Singbhum were sent to Sir Dietrich Brandis, and were referred by him to M. indica 
(Indian Trees , p. 592), but other specimens from the same forest are M. peltata 
(q.v.) 

3. M. peltata, Muell. Arg. Syn. M. Roxburghii, F. B. I.; Osyris pel- 
tata, Roxb Piania, Gondaguria, Or; Tabhari (Mayurbhanj). 

A small or moderate-sized tree with green branches and glandular 
twigs, large, peltate, orbicular-ovate acuminate leaves mostly 4— 9" long, 
densely tomentose when young and permanently more or less hairy on 
the nerves beneath, and with numerous minute glands between the 
nerves ; somewhat rusty above. Male panicles 3 — 4" long, but rather 
strict, bearing large tomentose bracts, foliaceous at the base of die 
branches, transversely oblong or orbicular and denticulate, concealing 
the flower-clusters ; bracts • 15 — •3" broad according to posidon, shortly 
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stipitate. Female flowers in nearly simple racemes or these branched at 
the base, 1 *2 // long, also with large rusty tomentose deciduous bracts ; 
flowers on long pedicels *25 — *6" long, sepals very minute, rounded. 
Ovary densely covered with glands glabrous or only slightly puberulous, 
bearing a latetal sessile, broadly-peltate papillose stigma. Capsule glo- 
bose, 3" diam., often grooved, with deciduous yellow glands. Seed 1, 
globose, black. 

Singbhum, in deep valleys, very rarel Mayurbhanj! Puri, frequent! Angul, 
common! FIs. March. Fr. April. Evergreen. 

Branches exuding large quantities of gummy sap when cut as in the last species. 
L. attain 12" in length, the nervation as in the last species, but the small nerves 
running into the margin ending usually in hirsute glands ; upper surface dull, not 
shining. The Singbhum form is rather different in that the nervulcs below are 
much more raised and the marginal glands glabrous. Petiole usually 3 — 8", some- 
times 15". Stipules ovate to oblong or ovate-lanccolate, or in the Singbhum form 
lanceolate and over *5" long. Panicles mostly from the axils of fallen leaves. 
Anthers 4-valved. 

A rapidly growing soft-wooded tree, soon overtopping the Teak in the Puri 
plantations. 


10. CLE1DION, Blume. 

Glabrous trees with alternate, toothed, penninerved leaves. FIs. 
monoecious or dioecious, males in long axillary racemes, females 1 — 2 on 
a long axillary peduncle. Male calyx globose, valvately 3 — 4-sepalous, 
stamens over 20, free, very close, central ; anthers dorsifixed, 4-celled, 
or with 2 colls only transversely didymous on the margins of a broad 
connective. Female sepals 3 — 5, imbricate. Ovary 2 — 4-celled, styles 
connate below with 2 — 3 long filiform arms, cells 1-ovuled. Capsule of 
1 — 3 2-valved cocci. Seeds subglobose. 

1. C. javanicum, Blume. 

A small tree with narrowly elliptic-lanceolate to obovate-oblong 
acuminate, coarsely sharply serrate leaves, 3 — 8" long, with a long 
petiole 1’3 — 3*5", thickened both ends. Male flowers in clusters of 2 — 5 
on slender spikes or racemes 2 — 6" long, sepals 3, triangular. Females 
solitary, the peduncle often swollen above, styles 3 — 4, very long, *75". 
Fruit mostly 3-coccous, ‘8 — 1" diam. and *4" long on a peauncie 2 — 4". 
Seeds *3 — *5 diam., globose, smooth. 

Near streams, rare. Ramnagar forests ! FIs. Dec. — Jan. Fr. Feb. — March. 

Evergreen. 

Bark grey, corky, blaze with chlorophyll. L. somewhat repand with the teeth 
often incurved, secondary nerves 5 — 7 strong but fine beneath, tertiaries numerous, 
dose, reticulate between. Thickened ends of petiole and peduncle transversely 
rugose when dry. Raceme sometimes pubescent, bracts minute. 

11. LASIOCOCCA, Hook. f. 

Small trees with subverticillate, more rarely alternate or sub- 
opposite, shortly petioled oblanceolate or obovate leaves, entire with 
.cordate base. FIs. monoecious or dioecious, males racemose, females 
solitary, peduncled, axillary or sub-corymbose at the apices of the new 
shoots. Male flower with globose calyx, valvately 3-partite, stamens 
numerous, connate into a much-branched column, the branches with 

B.O.* — 8 
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numerous anthers with 2 globose anther-cells, connective large. Female 
flower with 5 — 7 unequal sepals, persistent and somewhat accrescent. 
Ovary globose or slightly 3-lobed, scaly or tubercled ; styles 3, filiform 
erect, stigmatose on the inner side. Ovules 1 in each cell. Capsule 
finally 3-coccous, deciduous from a 3-cornered columella covered with 
stout bristles, hard conical points or tubercles. Seeds subglobose, 
smooth, with thin crustaceous testa, raphe linear, albumen fleshy, 
cotyledons large orbicular, subcordate, thin. 

1. L. Comberi, Haines ( Kew Bulletin , 1920, No. 2.) Kukri-hari, Or. 

A small tree, with bushy crown, white twigs and sub-verticillate 
obovate, cordate-based or panduriform leaves 3 — 7" long, with usually 
caudate tip, glabrous, margin rather wavy-cartilaginous, secondary 
nerves 10 — 13, rather strong, petiole tomentose, very short. Male 
racemes 1 — 2*25" long, axillary and from the axils or fallen leaves, 
pedicels very short, articiflate, calyx pubescent only at the tip in bud, 
sepals elliptic-oblong, *12’ — *13". Female peduncles pubescent, *6 — 1" 
long, in the axils of the terminal leaves or sub-corymbose in the axils 
of bracts, sepals unequal ; mostly broadly ovate acuminate, inner 
narrower or linear, glabrous except a few ciliolae. Ovary tubercled, 
each tubercle with a simple seta. Capsule *5" chain., depressed, 
tubercled. Seed globose, brown. 

Rocky ravines and nalas. Puri (Dhuanali forest, common)! Angul! Mountains 
of Mayurbhanj! FI. June. Fr. Aug. — Sept. Evergreen. 

Stem often buttressed, bark pale or white, blaze hard, brown and white. New 
shoots densely pubescent. Buds rusty tomentose, -1 — -25" long. Tertiary nerves 
fine scalariform, and upper surface of L. microscopically pitted, pits sometimes 
visible as translucent dots. An inflorescence-like growth is sometimes produced 
by galls. 


12. HOMONOIA, Lour. 

Shrubs with alternate, entire, or toothed leaves, lepidote beneath. 
Flowers usually dioecious, bracteate and 2-bracteolate in axillary spikes 
rarely, sometimes reduced to single flowers. Male with globose calyx 
splitting into 3-valvate sepals, stamens united into a central column, 
which is divided into numerous branches and finally dense clusters of 
2-celled anthers, with a very minute connective. Female sepals 5 — 8, 
narrower imbricate, inner sometimes smaller, deciduous. Ovary 3-celled 
with 3 spreading entire papillose or almost fimbriate styles. Capsule 
Small, of 3 usually tomentose 2-valvecl cocci, not scaly or tubercled. 
Seeds ovoid with a thin fleshy coat. 

A. Female fls. in slender spikes as long as the male. 

L. linear to linear-oblong, entire or serrulate . . . . 1 . riparia. 

B. Female fls. subsolitary or in short spikes. L. toothed. 

L. oblong to obovate, 1*5 — 3-5". Outer female sepals *14" . 2. intermedia. 

L. cuneate-obovate, *7 — 1-5". Female sepals equal, *07" . . 3. retusa. 

1. H. riparia^ Lour . Syn. Adelia nereifolia, Roth . (and in F 1) ; Gara- 
huru, M. ; Sunukui, Gurjor, S.; Jamla, Or. 

A large rigid shrub with numerous erect stems marked with promi- 
nent leaf-scars, tomentose above. Leaves linear, linear-lanceolate or 
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linear-oblong, willow-like, 3 — 10" long by *3 — 1" broad, entire, or with 
wavy margins, or sometimes toothed or serrulate towards the tip, closely 
pubescent on the nerves beneath. Male spikes 1*5 — 4" long with 
tomentosc rhachis ; bract 04 — *05", ovate acuminate, bracreoles smaller, 
lanceolate. Female spikes 2 — 3", bracts as in the male, rhachis grey 
tomentosc, sepals lanceolate, 5 — 6, 07" long, nearly equal, pubescent. 
Ovary tomentosc. Capsule tomentose 2 — *25" diam., seeds bright 
crimson. 

Rocky river-beds, throughout the area but somewhat local! FI. March — April 
with the young shoots. Fr. May — Sept. Usually described as evergreen, but it is 
often completely deciduous in cold weather. 

Secondary nerves of leaf very numerous, sometimes over 30, but dependent on 
the size of 1. ; other nerves sometimes much raised, leaving deep areolcs between 
them, in other forms not much raised. Petiole -25 — *3". Stipules linear, ♦24 // , 
deciduous. Male sepals nearly glabrous, elliptic, *13". 

2. H. intermedia, Haines . 

A shrub with many erect branches and stout, usually red, minutely 
pubescent twigs. Leaves mostly 2 — 4*5", sometimes only 1" on abbre- 
viated shoots, oblong with somewhat attenuated base, rarely obovate, 
with usually rounded, obtuse or acute tip, serrate or coarsely serrate, 
somewhat pubescent on the nerves beneath when young; secondary 
nerves 7 — 8, petiole *1 — *15". Male spikes not seen. Female spikes 
*4 — *7" with pink pubescent rhachis, bract and bracteoles subequal, 
acuminate, *11" long, sepals lanceolate, outer 3 larger, red, *14", styles 
more fimbriate, *07 — *08" 

Mahanadi river bed! FI. March. 

This plant, which for want of the male spikes I have not elsewhere described, is 
almost intermediate in leaf between riparia and retusa, and it might possibly be a 
hybrid. It has the female fls. almost twice the size of the other two species. 
Treated as a variety of either it would be very difficult to know to which to assign 
it. 

3. H. retusa, Muell. Arg . 

A smaller shrub than riparia with obovate L., 1 — 2", usually cuneate 
at base, rounded or retuse at tip and usually serrate-dentate, beneath 
glabrous, and with fewer scales than in riparia and only about 5 — 6 
secondary nerves. Male spikes *5 — 1" long, stout. Female fls. sub- 
solitary or in spikes *5" long, wjith pink pubescent rhachis closely 
resembling intermedia , but fls. only as large as in riparia . Sepals of 
male glabrous, of female minutely pubescent. Capsule *1 — *15" diam. 

This, which has been described from specimens from the Central Provinces for 
purposes of comparison with intermedia , has not been found in our area. 

13. RICINUS, L. Castor-oil. 

A tall stout herb, or perennial and sub-arboreous, with large, orbicular, 
palmately-lobed and serrate leaves. Flowers in terminal, subpanicled 
racemes, monoecious. Males crowded in the upper parts of the racemes, 
calyx splitting into 3 — 5 valvate segments, stamens very many, connate 
in several branched columns, anthers clustered on the final branches, 
cells distinct, subglobose on the rather large connective. Female fl. 
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large, in the lower part of the raceme, calyx spathaceous, caducous. 
Ovary 3-celled, styles spreading, entire, 2-fid or 2-partite, feathery or 
papillose, often very large and brightly coloured. Ovules 1 in each 
cell. Capsule of 3 2-valved cocci. Seeds oblong, with large caruncle 
and crustaceous testa. 

1. R. communis, L. Arandi, H. ; Bheranda, Beng. ; Java Bindi, K. 

This is the well-known Castor oil plant, which is cultivated under 
two common forms: (1) A perennial with stems woody below with 
large fruits and large red seeds, said to yield about 40 per cent, of oil, 
used chiefly for lubricating and illumination ( Nadkarni ), and (2) an 
annual grown as a crop with small grey and brown mottled seeds 
yielding rather less oil of better quality tor medicinal purposes. The 
seeds contain a toxic, extremely poisonous substance, “ricin,” which 
is, however, not contained in the oil. (3) var. Gibsonii, which large 
purple bronze leaves, is grown as an ornamental plant only. Muller 
distinguishes 17 varieties. Dc Candolle states that its cultivation is 
extremely ancient, and considers its home was originally in Abyssinia, 
Sennaar and Kordofan. 

14. CLAOXYLON, A. fuss. 

Herbs (in our area), or usually trees or shrubs, with long-petioled, 
entire or toothed, penninerved or sub-palmatcly-nerved leaves. Flowers 
small or minute, monoecious or dioecious, in sometimes very slender 
spikes or racemes. Calyx subglobose, of 3 — 4 valvate segments, petals 

0, disc 0 or of 3 petal-like hypogvnous scales alternate with the carpels. 
Stamens many, or few, on or around a central receptacle often inter- 
mixed with glands or linear scales, anther cells distinct, free above and 
erect. Ovary 3-celled, styles entire, spreading, fringed, ovules one in 
each cell. Capsule of 3 2-valvcd cocci or indehiscent. Seeds sub- 
globose, testa crustaceous, sometimes arillate or vcrrucose, albumen 
fleshy, cotyledons broad, flat. 

1. C. mercurialis, Tim. Syn. Tragia mercurialis, Will cl. 

An erect, weedy annual 12 — 24" high with pale sub-glabrous stems, 
long-petioled, ovate or rhomboid, acuminate-crenatc or serrate leaves 
1 — 3" long, and numerous capillary racemes 2 — 3" long, bearing distant 
clusters of minute subsessile or shortly-pedicelled males and slendcr- 
pedicelled larger females *07" diam. Sepals 3, distant lanceolate, scales 
3, shorter, ligulate or sub-terete. Capsule *17", deeply 3-lobed, depressed, 
pilose. Seeds pitted or verrucose. 

Monghyr, Ham.l Orissa, near the coast (Konarak)l FI., Fr. Aug. — Sept. 

L. glabrous with a matt surface, sometimes obtuse (teste F. B . /.), base cuneate, 
rarely with a slight cordation or obtuse on the 1 — l-7"-long petiole; 3 — 5-nerved, 
but with lateral basal nerves slender ; secondary nerves 3 — 4. Bract at the flower- 
clusters very small. Male fl, most minute, with only 2 — 3 stamens (often 5 — 10, 
teste F . B. I.) ; filaments very short, anther-cells short, erect, parallel'. 

15. ACALYPHA, L. 

Herbs, shrubs or trees, with alternate, toothed or crenate, rarely 
entire leaves, and minute flowers, monoecious, rarely dioecious, apeta- 
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ious, in axillary or terminal racemes, with the females at the base of 
the rhachis and bracleate, with the more minute males ebractcate, or 
females separate, 1 — 2 in a peduncled solitary bract or in separate 
bracteate spikes. Male with 4-valvate membranous sepals, disc 0, 
stamens 8 — many on a convex receptacle, anther cells divaricate, often 
flexuose or twisted, pistillode 0. Female flowers with 3 — 4 imbricate 
sepals, ovary 3-celled, styles filiform, often very long and laciniate or 
fimbriate. Ovary 3-celled, ovules 1 in each cell. Capsule of 3 minute 
2-valved cocci. Seed subglobose. 

Herbs with males and females on the same spikes in our species. 

Female bracts dentate or crenate 1 . indica . 

Female bracts almost pectinate, with long, hispid teeth . .2. ciliata. 

A large genus, widely spread in the tropics of both hemispheres, and of which 
several handsome shrubs with variegated and copper-coloured leaves are found in 
all Indian gardens. 

1. A. indica, L. 

A stiff erect herb, 18" — 2*5 ft. high with puberulous stems, spreading, 
long-petioled, rhomboid-ovate, serrate leaves, and very numerous 
axillary spikes with foliaceous concave sub-orbicular-cuneiform many- 
nerved toothed bracts, bearing green female flowers in the lower part 
of the spike, the top of the spike being male and ebracteate. Capsule 
concealed by the bract, hispid, usually 1-seeded. 

Northern Bengal (possibly Purneah), Kurzl Hazaribagh, near Chorparan. etc.! 
Puri, near Balugaon, Hooper ! FIs., Fr. c.s. 

L. 2 — 2-5", with a 5-nerved cuneate entire base, margin somewhat ciliate, apex 
obtuse toothed, surface minutely dotted, petiole longer than the blade, pubescent. 
Spikes 1*5— 2*5", several in one axil or on short axillary branchlets ; female bracts 
with a nerve to each tooth and bearing one to a succession of fls. ; perianth of 
3 minute hyaline scales with gland-tipped ciliae. Ovary 3-lobed with curly 
pubescence, style arms with 3 slender branches. Male fls. very minute, clustered, 
with 4-lobcd perianth, buds 4-angled, stamens with curved swollen hyaline 
filaments and 2 erect slender cells. 

2. A. ciliata, Forsk. 

An erect, rather stout, glabrous or pubescent herb 1—2 ft. high, 
with long-petioled ovate or ovate-lanceolate, acuminate serrate leaves 
2 — 3" long, with rounded or cuneatc base and petiole usually longer 
than the blade. Spikes rarely 1" long, with the female bracts almost 
tubular, crowded, with many nerves ending in long subulate, hispid 
teeth as long as the limb, each with 1 — 2 flowers. Male flowers few, 
very minute at the end of the spike. Ovary sparsely hispid. Capsule 
glabrous, cocci very thin white. 

Behar, Kurzl Fls., Fr. July — Dec. 

16. GELONIUM, Roxb. 

Small glabrous trees or shrubs, the branches with stipular lines at 
the nodes. Leaves sometimes opposite, pellucid punctulate, entire or 
serrate, with connate, sheathing, caducous stipules. Flowers axillary, 
cymose or clustered, dioecious. Male sepals 5, orbicular, imbricate, 
stamens 10—60, free central, anthers oblong dorsifixed, cells parallel, 



118 


29. EUPHORB1ACE/E. 


[16. Gelonium. 


introrse. Female flowers sepals 5 — 6, usually narrower than in the male, 
disc cupular or annular; sometimes with staminodes. Ovary 2 — 4- 
celled, styles minute, stigmas reniform, semi-lunate or 2-fid, ovules 1 
in each cell. Fruit 3 — 4-gonous or 2 — 4-lobed, fleshy, coriaceous or 
crustaceous, tardily dehiscent. Seeds subglobosc, arillate. 

FIs. in contracted cymes. Male *4 — 5" diam. Female sepals 

•15" in fl., -2— -25" in fr. Fr. -7—9" 1. multiflorum . 

FIs. fewer fascicled. Male fl. *2" diam. Female 1 — 4 together 

only, sepals -1" in fl., scarcely accrescent. Fr. -4" . . .2. lanceolatum. 

1. G. multiflorum, A. Juss. Khakra, Kukra, Or. ; Ganari, Gond. 

A small straight tree with green twigs prominently marked by the 
pale stipular scars and with very resinous buds. Leaves 3 — 6", 
elliptic-oblong or sometimes oblanceolate-obtuse, or few acute, some 
somewhat serrate, more or less cuneate on the ‘1 — -25"-long petiole. 
Flowers usually in contracted cymes, more rarely merely clustered. 
Males very sweet scented, yellow from the large, yellow, honeyed 
receptacle and anthers, *4 — *5" diam. including the many stamens ; 
sepals 5, reflexed, 17 — *2", broadly oblong, obtuse, often concave and 
with somewhat minutely-ragged hyaline margins. Stamens 40 — 70. 
Female sepals pubescent, orbicular or broadly oblong, *15", soon 
enlarging to *2" or *25" in fruit ; disc annular, rough, with rudimen- 
tary staminodes (?), stigmas flabellately lobed. Fruit '1 — *9", slightly 
3-gonous and 3-grooved. 

More or less evergreen forest round the eastern, damper side of the province. 
Purneah! Santal Parganas, rare! Puri, common! Angul, common! Nilghiri! 
Mayurbhanj! FIs. March — April. Fr. April — June. 

Bark nearly smooth. L. with 5 — 10 oblique secondary nerves, reticulate between, 
fine, slightly raised above, translucent dots not clear and often diffused, sometimes 
slightly raised on the dry leaf. The fr. in some specimens is somewhat tubercled, 
but I have only seen smooth frs. in our area. 

2. G. lanceolatum, 1 Villd. Same vernacular names. 

A small, straight, much-branched tree, closely resembling the last 
in habit and foliage, but leaves usually smaller, 15 — *4", rarely up 
to 6", nearly always more or less obovate or oblanceolate, sometimes 
elliptic-obovate to oblong, shining both sides and coriaceous (as in last). 
Petiole *1 — *2". Male flower in small fascicles, not cymose, only *2" 
diam. including the stamens, which are usually under 40, sepals orbi- 
cular, erect, *07 — *1", receptacle not swollen. Female flower solitary or 
2 — 4 together, sepals broadly ovate, 1", and scarcely larger in fruit. 
Stigmas 2-fid with incurved subulate arms, which are somewhat 
.toothed. Disc thinner, more cupular and less pulvinate than in 
multiflorum and without staminodes. Capsule 3 — *4" with the lobes 
keeled. 

Mals of Puri! FIs. usually a few weeks later than multiflorum. Also a flowering 
specimen (Lace) in November. 

Bark smoothish grey-brown, blaze rather hard flesh-coloured. The translucent 
dots sometimes barely visible. Hooker states that the fls. are sometimes in short 
racemes, of which the rhachis is covered with imbricating bracteoles, and that the 
capsules are rough. Seeds globose, *12—1 7" diam., testa with large shallow pits. 
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17. BALIOSPERMUM, Blume. 

Shrubs or undershrubs with alternate, sinuate, dentate or lobed 
leaves, penninerved or palminerved ; base 2-glandular. Flowers small, 
monoecious or dioecious, fascicled, racemed or panicled. Male sepals 
4 — 6, orbicular, concave, imbricate, disc of 4 — 6 glands, stamens 10 — 30 
on a small receptacle, filaments free or few connate, anther-cells 
parallel, adnate to a broad connective. Female sepals 5—6, lanceolate, 
sometimes accrescent in fruit, disc entire. Ovary 3-ceiled, styles rather 
long, stout, 2-fid or 2-partite, with smooth stigmatic surfaces, cells 
1-ovuled. Capsule of 3 2-valved crustaccous cocci. Seeds ovoid. 

1. B. montanum, Mueli . Syn. B. axillare, Bl . ; Jatropha montana, 
WiUd. 

A shrub or undershrub with numerous, erect, herbaceous shoots 
from the perennial rootstock, with variously lobed, lobulatc, sinuate 
or serrate leaves, lowest sometimes palmately-lobcd and broad, 
mostly elliptic-oblong, becoming lanceolate above, often attaining 
6 — 10" long below. FIs. green, fascicled, axillary and in the axils of 
bracts on proliferous shoots or in contracted leafless panicles. Capsule 
3-lobed, '3— *4" long, pubescent. Seeds with a brown caruncle. 

Usually in undergrowth in damp places. Purneah and Santal Parganas! Sing- 
bhum and Palamau! Parasnath, Praitil Angul, very common! FIs. chiefly Dec. — 
March. 

Attains 6 ft. in Angul with weak stems, more or less strigose or twigs pubescent. 
L. with 3 — 5 nerves at or near the base. FIs. said to be monoecious in the type. 

Var. dioica, Haines (F. C. N. & Indian Trees , p. 583). 

Leaves with very strong tertiary nerves. FIs. dioecious, males fascicled in 
narrow panicles, and the females 1 — 3 axillary. The common form in our area. 

18. TRAGIA, L. 

Usually climbing herbs, hispid, with pungent or stinging hairs. 
Leaves alternate, simple or palmately 3-lobed, with often cordate base, 
palmately nerved. Flowers minute, monoecious, racemose, males 
several in the upper parts of the racemes, (females solitary or few, in 
the lower parts. Male calyx valvatelv 3 — 5-sepalous, stamens 1 — 3, 
rarely more, filaments free or connate, anther-cells contiguous, parallel. 
Female sepals 6, much larger than in the male, imbricate, sometimes 
pinnatifid and accrescent. Styles 3-fid with spreading entire arms. 
Capsule of 3 2-valved cocci. Seeds globose. 

Female sepals accrescent pectinate, hirsute 1 . involucrata . 

Female sepals not accrescent, entire, puberulous . . . .2. Gagei. 

1. T. involucrata, L. Jipenda, Ho ; Sengel-sing, K., S . ; Barhanta, H. ; 
Bichati, Beng., Or . 

A stout herb, woody below, and with a perennial stock, with sub- 
erect or twining branches, puberulous and villous as well as with 
scattered pungent hairs. Leaves 1—4-5", oblong, ovate-oblong, elliptic 
or rhomboid acuminate, base usually rounded, sharply serrate, young 
almost tomentose beneath, old hairy and setose. Flowers usually in 
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leaf-opposed sub-spicate racemes, sometimes racemes terminal or on 
short axillary branches. Male sepals ‘05", broadly ovate. Stamens 3, 
sometimes 2-branched, each branch with an anther. Female sepals 
linear with long, glandular, hirsute teeth or lobes, hardened in fruit 
and spreading, *2 — *3" long, ovary villous. Capsule ‘3" diam., usually 
hirsute. Seed globose, purple black, strophiolate, slighdy under *2", 
mottled with thin white scales. 

Waste places and hedges, often among rocks. Chota Nagpur 1 Santal Parganas! 
Puri! to Kalahandi! FIs., Fr. Dec. — April. 

Leaf 3 — 5-nerved and with 3 — 4 secondary nerves and fine cross tertiaries. Petiole 
•7 — 1". Stipules lanceolate, *1 — *2". Spikes or racemes *3 — 1", upper male portion 
with close oblanceolate stipitate bracts about '06" long. 

2. T. Gagei, Haines , in Journ. As. Soc . Beng xv, p. 7. 

A slender twining herb with brown, slightly pilose branches. Leaves 
oblong, 4 — 5" long, abruptly acuminate with cordate base, margin 
shallowly dentate-serrate, beneath almost glabrous even when young, 
above slightly setose, base 5 — 7-nerved, secondary nerves about 3, 
tertiaries reticulate. Male sepals 4, oblong acute. Stamens 2, anthers 
broader than long. Female sepals oblong-oblanceolate, acute, scarcely 
M" long in fruit, entire puberulous outside, glabrous within. Capsule 
hispid, *3", seeds globose, 2", quite smooth, marbled brown and white, 
not at all strophiolate or tumid at the chalaza. 

Mals of Puri! FIs., Fr. March — May. 

Scarcely stinging. Petiole 1*2 — F5" long, slightly thickened both ends, villous 
when young. Stipules triangular, -07". Bracts on the racemes, ovate, *05", or 
shorter below the male fls., almost glabrous except the margins. 


19. SAPIUM, P. Br. 

Trees or shrubs with milky juice, entire or toothed penninerved 
leaves, petiole often 2-glandular at the top. Flowers in terminal spikes 
or racemes, monoecious. Males several in each bract, calyx shortly 
2 — 3-lobed or -toothed or valvately 3-sepalous, stamens 2 — 3, free, 
anther-cells parallel. Female flowers usually at the base of the spikes, 
solitary in each bract, or spikes unisexual, calyx 3-fid or -partite, ovary 

2 — 3-celled, styles sometimes connate at base, spreading, simple, cells 
1-ovuled. Fruit crustaceous, fleshy or rarely woody, tardily loculicidally 

3- valved. Seeds globose, usually long-persistent on the columella. 

Spikes androgynous. L. rhomboid J. sebiferum. 

Spikes unisexual. L. large, elliptic-lanceolate 2. insigne. 

1. S. sebiferum, Roxb. Momchina, Beng.; Bilaiti-sissu, Vern Chinese 
Tallow Tree. 

A small glabrous tree somewhat resembling Sissu, the leaves being 
of much the same shape as Sissu leaflets, broadly rhomboid, 1*5 — 3" 
long with a short or long acumen, sometimes broader than long, base 
3-nerved, of which the lateral are sometimes marginal, two glands at 
the junction of blade and the T5 — 3" slender petiole. Racemes 
terminal, 2 — 5" long, with small rhomboid bracts and large gland 
either side of each bract ; some racemes male with barren bracts below, 
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others with a few female flowers below and the rest male. Females 
with pedicels *2 — 4" long and long linear styles connate about half- 
way. Males several in a bract, more shortly unequally pedicelled, 
yellow, calyx cupular, toothed or truncate, anthers large, broader than 
long. Capsule coriaceous, ’2 5", seeds with a coating of wax under the 
epidermis. 

A native of China, very commonly planted, and more or less naturalised in 
Purneah. FIs. Aug. — Sept. The open capsules may remain on the tree until 
November. Deciduous Nov. — March in the dryer districts, turning red before 
falling. 

Growth very fast and tree ornamental. The source of the vegetable tallow of 
China. Roxburgh considers that cocoa-nut oil is superior to it for burning. 

2. S. insigne, Benth. 

A small tree with thick, pale brown, succulent branchlets and rather 
fleshy large leaves crowded at their ends. Leaves elliptic-lanceolate, 
acuminate or finely caudate, 6 — 10", crenatc, base narrowed into the 
1 — 17" petiole, which is 2-glandular above. Stipules very small, finely 
acuminate with glandular base. Male flowers in round clusters on the 
stout fleshy rhachis of solitary terminal spikes, 3 — 6" long. Female 
flowers sessile (or shortly pedicelled, f. F.B.I.), in similar spikes but not 
clustered, rarely spikes 2-sexual. Ovary ovoid. Fruit ovoid or broader 
than long, '3— *4". 

Very rare. On rocky aspects on the highest mountains of Mayurbhanj, elevation 
above 2000 ft.! FIs. Dec. — Feb. Fr. March. Deciduous, renews L. March — May. 

Blaze pale with much milky juice. Crenations of leaf at first serrate with 
deciduous glandular tips. Secondary nerves about 12, rather strong, oblique. 

This is one of the numerous cases of a Himalayan and Chittagong plant being 
found in Orissa. The tree has, however, also been collected from Southern India 
and Malabar, presumably from the mountains. 

20. EXCCECARIA, L. 

Glabrous trees or shrubs with acrid milky juice and alternate or 
opposite leaves. Flowers in bracteate spikes or racemes, monoecious 
or dioecious, very small, rhachis with large glands. Male flowers 1 — 3 
in each bract, sepals 3 — 5, stamens 3, free, with didymous anthers. 
Female flowers sometimes on the lower part of the male spikes, some- 
times on distinct racemes or spikes, calyx 3-fid or -partite. Ovary with 
3 stout, spreading, or recurved styles, cells 1-ovulcd. Capsule of 3 cocci 
separating from a columella. Seeds subglobose, estrophiolate. 

1. E. agallocha, L. Gowan, Or.; Gengwa, Beng. 

A small tree or large shrub with much milky juice, numerous erect 
stems or branches, well clothed with coriaceous, long-petioled, entire or 
sinuate-crenate ovate lanceolate, ovate or orbicular leaves, 2 — 3" long, 
the old ones deep red (before falling). Male flowers in catkin-like 
spikes, L5 — 2*5" long, from the upper axils or from the axils of fallen 
leaves. Female spikes or racemes fewer, *5 — 1", on separate trees. 
Fruit deeply 3-lobed, depressed, *6" diam. 

Muddy ditches near the sea, Balasore! Tidal forests, Cuttack! FIs. May — June 
with the new leaves. Fr. May — June. The old L. drop at the time of the new 
flowering. 
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L. with rounded base and short acuminate tip. Secondary nerves 5 — 8, rather 
obscure, spreading, petiole *5 — 1 ", 2-glandular at junction with blade. Male bracts 
rounded, 0*7" broad ; fl. sessile or pedicellcd, bracteolate ; sepals very minute, 
lanceolate with incurved very acute tip and minutely toothed ; anthers far exserted, 
with small connective and two large ellipsoid cells. Female bracts cuspidate, fls. 
sometimes subsessile, sepals larger than in male, ovate cuspidate, 05". Styles 3, 
revolute. 

In a specimen collected by Bourne there is one twig with mate racemes and 
immature leaves and another with capsules and mature L., which, he says, were 
“collected from the same tree.” Hooker says the variations in the size of fr, and 
seeds is remarkable. 

The juice causes blisters and bad sores. Gamble gives weight of wood as 24 lb, 
only. 


21. SEBASTIANIA, Spreng. 

Shrubs or (in our species) a herb with alternate penninerved leaves 
and minute monoecious flowers in slender racemes. Males 1 — 3 in each 
bract, calyx unequally 5-lobed or -partite, stamens 2 — 4, anthcr-cells 
distinct but contiguous. Females solitary or at the base of the male 
racemes, calyx 3-lobed or -partite, ovary 3-cel led, styles re volute or 
spreading, sometimes connate at base. Capsule of 3 cocci separating 
from a columella. Seeds strophiolate. 

1. S. chamaelea, Muell. 

A glabrous annual, with erect or ascending often angled stems, 
18 — 30" high, and linear obtuse leaves, 7 — 3" long, minutely saw-edged, 
with petiole *1". Flowers most minute in short terminal or leaf- 
opposed spikes, 25 — *5" long, female at the base and male above, or 
female also solitary. Female perianth with ovate segments, persistent 
and enlarged in fruit, fimbriate and cilia te. Capsule 17" long, 
3-lobed, lobes each with two lines of short spines. 

Cultivated ground. Ranchi, Clarke , Wood\ Hazaribagh! Singbhum! Man- 
bhum, Kurzl Behar, Kurzl Fls., Fr. Oct. — Dec. 


22. BRIDELIA, Willd. 

Trees or shrubs, sometimes scandent, with entire, rarely somewhat 
crenate leaves with strong parallel secondary nerves frequently 
uniting in a marginal nerve, and small monoecious, rarely dioecious 
flowers in axillary clusters, or clusters in simple or panicled spikes. 
Calyx with 5 sometimes sub-perigynous, valvate, persistent sepals, and 
5 usually small, white, persistent petals inserted under the margin of 
the prominent disc. Disc flat or somewhat concave, often with an 
annular rim in the male, in the female furnished with a corona (or 
inner disc of some writers) from the inner margin, which often closely 
invests the ovary and is toothed or lobed, or consists of sub-petaloid 
lobes. Stamens 5, on a distinct gonophore with a pistillode. Ovary 
2-celled, with 2 free or partially connate styles, often 2-lobed. Fruit 
a drupe, with a 2-celled stone, ultimately splitting into 2 1 -seeded, 
2-valved (always ?) pyrenes. 
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I. Erect trees or shrubs with secondary nerves unbranched up to the marginal 

nerve. 

A. L. mostly over 4" long, oblong or obovate. 

Secondary nerves 15 — 20. FIs. axillary and spicate 
glabrous. Fr. globose 1. retusa. 

Secondary nerve 8 — 16. FIs. all sessile axillary, pubes- 
cent at base. Fr. oblong 2. verrucosa. 

B. L. mostly under 4", lanceolate. 

Secondary nerves 7 — 13. FIs. glabrous. Fr. globose . 3. tomentosa. 

II. Erect. Secondary nerves forked, looped or reticulate within 

margin (exc. 4 var. Hamiltoniana). 

Shrub with rhomboid obovate L. Sepals glabrous . . 4. montana. 

Tree with oblong acuminate L. Sepals pubescent . . .5. pubescens . 

III. Sarmentose or scandent, nervation as in I. Sepals pubescent 6. stipularis. 

1, B. retusa, Spreng. Syn. B. spinosa, Roxb. ; Cluytia retusa, L. ; 

Karaka, M. ; Kaka, Ho.; Kadrupala, S. ; Kaj, Kharw. ; Khooj, Th. ; 

Kasai, Kosai, Beng ., Or. : Pani-kasi, Or. 

A small or moderate-si/ed tree, usually with long conical thorns on 
the trunk when young, stiff, elliptic -oblong, acute or obtuse, rarely 
rounded leaves, with rounded base and 15 — 20 strong secondary nerves 
which meet a marginal one. Flowers small, greenish, in axillary clusters 
and clusters also in long spikes, 3 — 6" long, males and females usually 
intermixed. Fruit greenish-yellow or flesh-coloured, globose, *25 — *3" 
diam., pyrenes ridged. 

Throughout the province, in the dryer districts usually near streams and nalas, or 
on the cool sides of the hills. FIs. Aug. — Oct. Fr. Nov. — Jan. Evergreen. 

Attains 4 — 5 ft. girth with grey flaky bark, rather thick and a dark crimson 
blaze. L. 4 — 10" long, mostly about 6", usually pubescent, grey or glaucous beneath. 
Sometimes somewhat obovate, base sometimes subcordate, never acute, except on 
occasional branches, tertiary nerves closely scalariform. Petiole ’25 — -5", often 
swollen. Male As. pedicelled, female sub-sessile, sepals lanceolate, petals of male 
broad, angular, or coarsely toothed, of female oblong, entire persistent. Disc of 
male thick, patelliform, scarcely lobed, of female annular with an inner sub-petaloid 
limb, entire or of 5 lobes, erect in the young A., ultimately spreading. 

The drupes are quoted as purplish-black by Brandis, and in the F. B. 1. This is 
so when over-ripe or dry, but they are usually eaten before that stage by green- 
pigeon, hornbills and parrots, of which birds they are a favourite food. 

The heart-wood is deep brown, veined black, and is very handsome. Gamble 
states that it is durable, and that the weight is about 52 lb. The poles are largely 
used in native houses and for agricultural implements. The leaves are much cut 
for buffalo fodder. 

The vseedling has broadly emarginate, faintly nerved cotyledons ; the first leaves 
are strongly nerved. 

2. B. verrucosa, Haines. Syn. B. montana, Hook. f. (in F. B. /.), non 

Willd.; vide Journal of Botany , 1921. 

A small tree without much trunk, which is short and sometimes 
thick, but never thorny, closely branched, with upright verrucose 
branches. Leaves broadly elliptic or obovate, with rounded tip, 3 — 6" 
long on the flowering branches, often 8" on flowerless ones, with 10 — 16 
strong secondary nerves, meeting a marginal one as in retusa, beneath 
pallid, glabrous or nearly so, base rounded. Flowers never spicate, in 
dense axillary clusters on small tubercles in the axils of standing or 
fallen leaves on previous year's branchlets, closely invested by the broad, 
scarious, thinly hairy bracts, which are as long as the male flowers,. 
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monoecious, sessile, males with a small villous sheath at the base, 
females also villous on the tube. Fruit broadly ellipsoid. 

Sameshwar Hills, near nalas! Common in rocky ravines in the Santal Parganas. 
Ravines in the higher hills of Chota Nagpur ! Parasnath. /. D . H., Clarke , Campbell ! 
FIs. Oct. — Dec. Fr. Feb. 

Bark flaky in old trees, blaze red or crimson as in B. retusa, 

Branchlets brown, glabrous, except on new shoots and buds, pustulate. Male 
fl. shorter than the female, with obovate, irregularly lobed or toothed petals 
inserted outside the patelliform, crenulate and rugose disc. The curious villous 
sheath is detachable from the fl. on boiling, and I am unable to state its morpho- 
logical significance ; it is perhaps the pedicel. Female fl. -06 — -07" long, with 
lanceolate acuminate sepals and oblanceolatc entire petals. Disc conical, with small 
mouth girting the base of the long styles and usually circumsciss at the base, 
becoming lifted up as a cap on the young fr., but variable. 

3. B. tomentosa, Bl. Syn. B. lanceaefolia, Roxb. 

A large bushy shrub or small tree with often drooping branches, 
slender, rusty tomentose or pubescent, or (in age) puberulous twigs, 
and small lanceolate, or linear-lanceolate, or sometimes oblanccolate, 
often acuminate leaves, 1 — 4 " long, pale or glaucous and more or less 
pubescent or puberulous beneath, with 7 — 13 nearly straight secondary 
nerves running without branching or reticulating into a marginal nerve ; 
tertiary nerves close scalariform. Flowers glabrous, monoecious or dioe- 
cious, very small, clustered, axillary, or rarely ends of the branchlets 
without leaves, white, 15 — *17" diam. Fruit 17 — *25" diam., blue-black. 

Usually in the damper region. Purneah! Gya, Ham And.\ Eastern Manbhum! 
Santal Parganas! Dhalbhum, Gamble ! Puri, frequent. FIs. Sept. — Oct. Fr. 
Nov. — Jan. 

Attains tree dimensions in Purneah with smooth white bark and red blaze. L. 
sometimes attain 6" on the main branches, but are smaller upwards, and often 
only 1" on the flowering branches, dull above, base acute or obtuse, or rounded on 
the l"-long pubescent petiole. Sepals ovate to lanceolate, petals half as long, 
obovate or rounded with broad claw, coarsely toothed in both sexes or entire in the 
female. 

In old drupes the pericarp splits into 6 valves and each of the pyrenes into 2 
valves. Seed black, somewhat cordate. 

Cotyledons epigeal, broad and somewhat emerginate, seedling pubescent, first 
pair of leaves opposite or alternate, stipules setaceous. 

4. B. montana, Willd. non Hook. f. (F. B. I). Syn. Cluytia montana, 
Roxb.; B. Hamiltonians, Wall; vide Journal of Botany , 1921; 
Marda, Or. 

A much-branched, large shrub, with usually numerous stems or long 
brown branches, glabrous or nearly so ; leaves 2 — 4", mostly rhombic- 
obovate, varying to rhombic-ovate, sub-orbicular, or occasionally oblan- 
ceolate or lanceolate, with 6 — 7 (very rarely up to 10 and then only in 
a few leaves) secondary nerves, with the ends mostly forked, looped, 
or reticulate before reaching the margin, glabrous or sometimes pube- 
rulous beneath. Stipules persistent (for the genus), narrowly linear- 
lanceolate, *2" long, often curved. Flowers usually few in an axil with 
lanceolate, almost glabrous bracts, sessile, quite glabrous, '08 — *1* long, 
monoecious. Male petal broad, strongly angled or toothed ; female 
rhomboid or obovate, minutely toothed. Lobes of pistillode subulate. 
Fruit *25 — *3 diam., ultimately much like that of tomentosa. 
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Usually in dry rocky places, or in the dryer parts of the province in rocky nalas, 
not common. Monghyr Hills, Ham.! Kurz! Bchar, /. D. H.l Sambalpur, especially 
in the Boropahar range, frequent! FIs. Aug. — Sept. Fr. Oct. — Dec. 

Bark thin, rather rough on old stems, blaze pink. Branchlets not pustulate. 
Petioles -1 — * 2 ", glabrous or pubescent. L. margins sometimes repand or shallowly 
crenate. Inner disc in female fi. broadly cupular, scarcely covering half the sub- 
globose ovary or longer, minutely toothed or 4 — 5-lobed in flower, 4 — 5 -fid to base 
in fr. 

Var. Hamiltoniana, Wall, (sp.) 

Pubescent. L. with several of the secondary nerves running into the marginal 
nerve. Monghyr, Ham. I Kaimor Hills, /. D. H. (but glabrous)! 

5. B. pubescens, Kurz. 

A small tree with pubescent or tomentose twigs, narrowly elliptic 
leaves, acuminate at the apex and pilose or thinly hairy beneath, with 
rounded or acute base and 7 — 15 secondary nerves, mostly looping 
within the margin. Idowers white, 2 — ’25" diam., densely pubescent 
outside in axillary dense clusters and sometimes short spikes. Drupe 
ellipsoid or oblong, * 5 " by '25". 

Along streams. Saranda forests, Singbhum, usually above 2000 ft.! Simlipahar 
forests, Mayurbhanj, above 3000 ft.! FIs. April. Fr. ripens the following c.s. 
Evergreen. 

L. 4 — 10" long, rarely some of the lower on a twig broadly elliptic, base sometimes 
oblique and cuneate, texture thinner than in retusa and montana. Male fls. with 
short stout pedicels, female subsessile. Sepals lanceolate. Petals broadly flabel- 
latc or rhomboid in male and tip sometimes 3-toothed ; oblong or obovate entire 
in female, outside pubescent. Male disc often granulate with smooth annular 
margin, female like the male but smoother and thinner, and with inner tubular 
conical limb nearly concealing the ovary obscurely lobed. 

6. B. stipularis, BL Babu janga, S. ; Kunji, T h . ; Nota Kasi, Or. 

A large woody climber with pendent branches, broadly elliptic-oblong, 
strongly-nerved leaves mostly about 4 5 by 3*5", but much reduced on 
the flowering branches, and those on the lower branches sometimes 
(as in the case of most Bridehas ) exceptionally large and up to 8", hairy 
or sub-tomentosc beneath. Flowers monoecious, numerous, axillary, or 
spiked, and in panicled spikes, green, densely hairy outside. Drupes 
oblong, red (till over-ripe), *5" long. 

In the moister regions only. Northern tract, all along the northern boundary 
and throughout Purneah! Santal Parganas, along the banks of naias and in 
ravines! Mayurbhanj, at higher elevations! Puri! Baud, Daspalia, and Nayagarh 
in Orissa, Cooper. Fls. May — Oct. Fr. Dec. — Feb. Evergreen. 

Branches pubescent. L. obtuse or rounded, or suddenly acute at the tip and 
with rounded or sub-cordate base ; secondary nerves 7 — 12, strong joining a marginal 
nerve with strong scalariform tertiaries and nervules. Fls. *15" long, fruiting 
calyx *3 — *4" diam. Petals obovate or orbicular, sometimes with a dorsal tuft of 
hair, alike in both sexes (teste F. B. I.) or (in my specimens) toothed in the male 
only. Female disc densely hirsute at base within. 

The fr. is globose in a Purneah specimen, and the sepals densely shaggy with 
fulvous hairs outside. 


23. CLEISTANTHUS, Hook, f . 

Trees or shrubs, with bifarious entire leaves and small dioecious or 
monoecious flowers in axillary clusters, clusters sometimes also spicate. 
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Calyx 4— 6-sepalous, valvate, petals, stamens and disc much as in 
Bridelia. Ovary 3-celled, usually with long hairs, styles 3, 2-fid, ovules 
2 in each cell. Fruit capsular, 6-valved, or of three 2-valved cocci. Seeds 
without aril or caruncle. Cotyledons thin or fleshy, often folded. 

L. broadly elliptic. Ovary glabrous I. collinus, 

L. ovate to lanceolate. Ovary pilose 2. patulus. 

1. C. collinus, Bcnth. Syn. Cluytia collina, Roxb. ; Lebidieropsis 
orbicularis, Muell. Arg. ; Parasu, M. ; Pasu, Ho.; Kargali, S., 
Kharw . ; Karla, H, ; Garari, Gorul . ; Korora, Karada, Or. 

A small, rarely moderate-sized tree, with orbicular, obovate or elliptic 
leaves, 1— 4" long by *75— 3" broad, glaucous beneath and small green 
flowers, *25 — *3" diam., appearing with the new leaves, the males clus- 
tered, the females often solitary sessile. Capsules somewhat 3-gonous, 
woody, chestnut-coloured when ripe, shining, *75 — 1" diam., sometimes 
dehiscing with a considerable report on hot evenings. 

Central and Southern tracts: Shahabad! Gaya! Chota Nagpur, very common 
on the hills, but local; a large form occurs along nalas! Santal Parganas, south of 
the Brahmini! One of the commonest trees throughout Orissa and Sambalpur! 
FIs. April — May, occasionally also in Sept. Fr. ripens March — April of the follow- 
ing year. Deciduous March — April. 

Bark nearly black, rough, with red blaze. Twigs slender, lenticillate. L. rounded 
or retusc, both ends with fine reticulate nerves, sometimes slightly silky beneath 
when young. Petiole 17 — *25". Stipules deciduous, hairy, shorter than petiole. 
The fls. are often dioecious, males in few-flowered clusters, females solitary, buds 
conical, 5-angular, softly pubescent, with minute villous bracts ; sepals spreading, 
often twisted, sometimes -25" in female ; petals minute, fleshy, sometimes 0. 
Disc of male, pulvinate. of female conical, with a thick margin and partly surround- 
ing the glabrous ovoid ovary. 

The wood is durable, and is prized for house posts, fences, etc., as it is not 
attacked by white ants. All parts of the tree arc very astringent, and the roots 
and fr. are poisonous and used to poison fish. Campbell says that the bark is 
applied in cutaneous diseases. The tree coppices freely, and as it is not eaten by 
goats it sometimes forms the only vegetation on rocky hills exposed to browsing 
and is of the greatest assistance in re-afforestation. Makins states that a 5-year-old 
coppice in Singbhum showed growth of 10 ft. high and 5" girth. 

2. C. patulus, Muell. Sanahati, Sarpatria, Or. 

A small tree with dose branches and slender glabrescent twigs. Leaves 
ovate to elliptic-lanceolate and acuminate with rounded base, 2*5 — 4", 
rarely 5*5" long, quite glabrous but pallid beneath, with 5 — 8 slender 
secondary nerves, looping or reticulate some distance from the marginal 
nerve, on flowering branches often reduced and nearly white. Petiole 
*2" Flowers green with white disc and anthers, monoecious or sub- 
dioecious, 2 — 3 in a fascicle only ; fascicles spicate on new short leafless 
branches, or in the axils of white bractiform leaves ; sepals 4 — 6, oblong, 
acute, glabrous, *15" long in female, shorter in male; petals obovate, 
clawed, crenulate in male, sub-entire in female, disc shortly cylindric, 
thin, shallowly crenate, or minutely toothed in male, sometimes deeply 
lobed in the female, not as long as the globose densely villous, ovary ; 
pistillode large and 3-lobed. Capsule *35" diam., deeply 3-lobed, some- 
what silky in the furrows. 
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Southern tract only. Puri, rocky hill-sides 2000 ft.! Mayurbhanj, 2000 ft. and 
above! Angul, in rocky ravines! FIs. Feb. — April, also found in n. in July. Fr. 
April — May. 

Bark smooth, exfoliating in thin plates, brown underneath, blaze pink or 
crimson, then yellowish. 

Gamble says that the wood is reddish-brown, hard and close-grained. Weight 
about 50 lb. 


24. FLUEGGEA, Willd. 

Shrubs, sometimes thorny, with small distichous leaves, and minute, 
pcdicelled, axillary dioecious flowers, clustered in the leaf axils, or 
females sub-solitary. Sepals 5, imbricate, sub-petaloid. Male flowers, 
stamens 5, free, alternating with 5 fleshy disc- lobes or glands, pistillode 
small, with 2 — 3 long styles. Female flowers with annular toothed disc, 
-ovary 3-celled (1 — 3, F. B. /.), with long recurved styles connate at the 
base, entire or 2-lobcd above ; ovules 2 in each cell. Fruit globose, dry 
or with white fleshy epicarp, finally loculicidally dehiscent. Seeds not 
arilled, triquetrous, dorsally convex. 

1, F. obovata, Baill. Syn. F. microcarpa. Bl. Securinega obovata, 
MuelL ; Xylophylla obovata, Willd. ; F. virosa, Baill.; Sikat, 
Kharw. ; Remre-horte, S. ; Patri, Or. ; Bari Pitondi, V ern. 

A glabrous, usually straggling shrub, with thin elliptic, obovate, or 
orbicular thin leaves, mostly 1 — 3" long, sometimes attaining 4 ‘6 by 
2", glaucous beneath. Flowers pcdicelled, clustered in both sexes on 
filiform *17 — *5" long pedicels. Fruits pretty, white, , 3" diam., rarely dry 
and only 12 — ‘17" diam. 

Champaran! Gaya! Santal Parganas! Singbhum, in valley forests, frequent! 
Manbhum! Ranchi! Hazaribagh! Palamau! Puri, chiefly in the Mals! Sambal- 
pur! Probably therefore in all districts. FIs. May — Aug. Fr. July — Sept. Ever- 
green, or nearly so, new leaves in May. 

Bark thin, nearly smooth, blaze pink. Rarely somewhat climbing or thorny. 
Branchlets angled or compressed. L. with usually rounded apex, base cuneate, 
secondary nerves slender and scarcely raised at time of flowering, in mature L. 
raised and prominent, 5 — 8, tertiaries rather irregularly scalariform, finely reticulate 
between. Petiole -12 — -25" slender. FIs. about -08" diam. only, sepals thin, 
rounded. 


25. AGYNEIA, Vent. 

Herbs, or suffruticose with diffuse often angled or compressed 
stems and small entire leaves. Flowers minute, monoecious, pedi- 
celled, axillary ; males clustered ; females larger, sub-solitary. Male 
sepals 6, gland-dotted with thin white margins, disc 6-lobed, stamens 
3 with connate filaments, and sub-sessile anthers with longitudinal 
dehiscence. Female flowers with much larger sepals, sometimes not 
margined, disc 0, ovary turbinate, with expanded top and slightly 
depressed centre, with short, 2-fid, thick, spreading styles. Ovules 2 
in each cell. Fruit not lobed, splitting into three 2-valved cocci. 
Seeds slender, curved, hilum long. Embryo curved, with broad flat 
cotyledons. 
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1. A. bacciformis, A. Juss. 

Stems 6 — 18", spreading, laxly branched, angular, with somewhat 
woody base. Leaves elliptic to oblong-obovate, *25 — *5", rarely *75" 
(in our area), acute or obtuse, apiculate, rather thick, sub-sessile ; 
secondary nerves not evident. Stipules lanceolate or deltoid and 
auricled, setaceous, bracts subulate setaceous. Male flowers under 
*05" diam., 2 — 4-nate, with slender pedicels from the lower axils. 
Female flowers 1 — 2 near the top of the branches, *15" diam., with 
ovate long-acuminate sepals. Capsule very distinct, drooping, oblong- 
ovoid with truncate tip, *22" long. 

Chandpur, Balasore, near the sea! FIs. Fr. May. 

26. PHYLLANTHUS, L. 

Shrubs* or herbs with slender branches, often supported by bracts, 
and bearing small, alternate, distichous leaves, which with the 
branchlet resemble pinnate leaves and are sometimes deciduous with 
it, stipulate. Flowers small or minute, monoecious, in axillary 
clusters or sub-solitary, apetalous : females with usually accrescent 
perianth and larger man the males. Sepals 5 — 6, imbricate in two 
series. Disc in male of minute glands ; of female of glands or expanded 
and often lobed. Stamens 3, with filaments united into a short column, 
anthers oblong or didymous, sometimes connivent or spreading, but 
never connate, 2-celled, cells linear or oblong with vertical dehiscence 
or subglobose, and often confluent with vertical or transverse dehi- 
scence, connective produced or not. Ovary 3-celled. Styles 3, free 
or connate at base, often flattened, 2-fid or 2-lobed. Fruit of three 
2-valved cocci, rarely with a sub* succulent epicarp. Seeds 3-gonous, with 
rounded back, strophiolate. 

Note. — Phyllanthus is here limited to the sections Paraphyllanthus and 
Euphyllanthus of Mueller (in DC. Prodromus) and the F. B. 1 , 

I. Anthers with vertical dehiscence, usually oblong. 

A. Shrub. L. linear-oblong. Anthers apiculate . .1. Lawii. 

B. Herbs. 

1. Anthers with connective apiculate or muticous. 

L. cuneate-obovate. Capsule smooth . . .2. maderaspateusis . 

L. oblong to linear-oblong. Capsule verrucose . 3. urinaria. 

L. oblong to linear-oblong. Capsule sub-succulent var. Ucvis. 

2. Anthers very short, connective, with crescentic 

crest 4. simplex . 

II. Anthers with transverse dehiscence (exc. perhaps in 8). 

A. Erect herbs, sometimes suffruticose below. 

L. elliptic oblong. Female fl. *06" diam. in. fr. . 5. niruri. 

L. elliptic, *5 — -75". Male and female fls. • 1 " diam. 6. debilis. 

B. Small prostrate herbs with very small leaves. 

L. *1 — -2". Fls. *1 — *2" diam 7. rotundifolius. 

L. *1 — *15". Fls. under -05" diam 8. nanus . 

1* P, Lawii, Grah. Tirsibirsi, M. ; Jhawar-khandera, S. 

A pretty shrub with numerous erect rigid stems, 3 — 4*5 ft. high, 
densely clothed with spreading leafy brancnlets with very close often 
raised nodes and persistent stipules. Leaves distichous, crowded, sub* 
sessile, *1 — -3" long, linear-oblong, obtuse, glaucous, with sub-cordate 
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base and 3 — 4 faint secondary nerves. Flowers minute, pink, solitary or 
few in nearly all the axils. Fruit nearly dry '12 — *17" diam., smooth. 

Gregarious along the banks and in the beds of rocky rivers with a constant 
water supply. Throughout the area, hut local! FIs., Fr. Jan. — March. 

Branches terete, glabrous. Stipules narrowly subulate, 3 — 4 times the minute 
petiole. Pedicels - 06—- 1 2" long. Male fl. sepals 05 — -1" long, outer oblong, inner 
rather smaller, oblong or obovate-oblong. Disc of 6 peltate glands. Anthers 
slightly apiculate, erect, linear-oblong ; combined filaments at first very short, 
finally as long as the anthers. Female sepals *06 — -l" long, oblong-obovate. Ovary 
3-lobcd and lobes again slightly channelled. Styles flattened, sub-erect, connate 
only at base, with two spreading lobes. Seeds smooth, microscopically pitted, 
reddish. 

2. P. maderaspatensis, E. 

Erect, herbaceous or suffruticosc, 12 — 16" high, with ascending, 
glabrous, angled branches, and usually cun eate-obo vale leaves, *25 — '8", 
rarely 1", glabrous with rounded and apiculate apex. Stipules large, 
persistent, 08". lanceolate, acuminate, scarious, basifixed or peltate 
( F.BJ. ). Flowers numerous on the under side of the branchlets, males 
usually fascicled with one much larger female *1 — *15" diam. in fruit 
and with a pedicel about *06" long. Capsule smooth, depressed, globose, 
*1 — 12 diam., shallowly 6-lobed. 

Not common. Behar, Kurzi Balugaon, Puri, Hooperl FIs., Fr., Feb., March, 
Aug. and Sept. 

Sometimes decumbent below. L. sometimes truncate or retuse, usually rounded 
at apex; secondary nerves 4 — 6, oblique, not looping. Male fls. *05" diam. with 
rounded or obtuncate sepals. Disc of glands in both sexes. Anthers free above 
with longitudinal dehiscence. Female sepals obovate, or inner oblong-obovate 
green with white margins, sometimes keeled within. Styles free, minutely 2-lobed. 
Seeds striated in lines of dots. 

3. P. urinaria, E. 

A suffruticosc annual, witli slender erect stems, 6 — 18" high, some- 
what compressed or angular, with numerous spreading leafy branchlets 
resembling pinnate leaves, 1*5 — 3" long, with ovate setaceou sly-acumi- 
nate stipules at their ba.se, *12" — *15" long. Leaves small, distichous, 

K er imbricate, *12 — *4" long only on some plants, up to *6" on others. 

vers minute, reddish, axillary, but sccund and appearing to be 
borne in a continuous row on the under surface of the branchlets ; 
both sexes sessile or sub-sessile, the larger female under *1" diam. 
Capsule depressed, globose, usually minutely, densely verrucose, seeds 
with marked transverse furrows on the back and faces. 

Very common and probably in all districts, in the rains. Fls,, Fr. July — Dec. 
Annual. 

Stems often reddish. L. oblong or linear-oblong, apiculate, base unequal, margin 
minutely ciliolate, beneath glaucous, with 4 — 5 fine secondary nerves looping within 
the margin, one usually near base, subsessile, stipules subulate or filiform, -05 — *07". 
Clusters of fls. functionally 1 -sexual, the males first developing and deciduous, and 
subsequently the females, so that the lower ones appear all female. Male *04— *05" 
diam., sepals oblongj, white, often with red centre, ciliate in the type ; stamens 3 ; 
anthers erect, connivent, not connate, broader than long* but dehiscence longi- 
tudinal ; filaments very short, connate (in our specimens, free, F. B. I.), disc glands 6, 
most minute* peltate. Female fls. *07" diam., sepals linear-oblong, spreading, 
with red centre, stigmas (styles?) broad spreading, connate at base* with 2 minute 
spreading lobes. 

B.O. — 9 
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Var. laevis, Haines \ 

This appears to differ from the type in the basifixed stipules, the quite glabrous 
sepals, connate filaments (very short, and I doubt the type being free as described). 
The fr. is quite smooth and sub-succulent when fresh! Swampy places, Nctcrhat, 
2500 ft.! 

The leaves exhibit sleep movements like the leaflets of a true pinnate leaf. 

4* P. simplex, Retz. 

A herb with numerous slender branches from a somewhat woody 
stock ; stems 1 — 2 ft. high, terete, with a keel on one or both sides 
decurrent from the leaf bases, or distinctly compressed, glabrous, with 
very long slender branches and more or less secund or distichous linear- 
oblong leaves, *3 — 1*3" long, subsessile, with secondary nerve scarcely 
visible beneath. Flowers minute from an axillary cluster of minute 
bracts, about 2, very shortly pedicelled, minute males, and usually one 
long-pedicclled female from each cluster. Female pedicel in fruit 
*2 — *3" long, clavate above. Capsule depressed, globose, *12" diam., 
smooth and glabrous, or sometimes slightly pubescent or. minutely 
vvorted. 

Common, probably in all districts. Monghyr Hills. Kurz\ Singbhum, very 
common in open places and low jungle in the rainy season! Manbhum, common! 
Orissa, Hooper ! FIs., Fr. Aug. — Dec. It is not usually seen much after Dec. and is, 

I think, annual in our area. 

L. narrowly elliptic-oblong in Monghyr specimens ; often distichously imbricate 
when young, rather thick with prominent midrib, and about 5 slender looping 
secondary nerves visible above, beneath glaucous, base rounded or sub-cordate, 
apex acute or obtuse and mucronulate. Stipules very small, triangular, often with 
an auriclcd base on one side (described as peltate in F. B. but rarely so). Male 
fl. about -03" diam., column subsessile, with connectives terminating in three curved 
ridges above the broadly oblong 2-celled anthers which dehisce longitudinally. 
Disc of broad lobes (glands?). Female fl. *06 — -07"diam., sepals ovate-oblong, 
larger in fr., disc annular wavy, ovary minutely mam'inillate, styles spreading flat 
on the top of the ovary, grooved, with 2 recurved stigmas. Seeds with lines of most 
minute worts, or practically smooth. 

5. P. niruri, L. Jar-amla, H . ; Bhuiamla, Beng. 

An erect, very slender glabrous annual, about 1 ft. high, with very 
numerous spreading or erecto-patent slender branches, 4 — 6" long, look- 
ing like pinnate leaves. Leaves elliptic-oblong, more rarely somewhat 
obovate or linear-oblong, distichously spreading, *15-— ‘75 long. 
Flowers minute, green or whitish, about 2 — 3 male and one female in 
an axil, males on pedicels *03 — *04" long only, sepals *03". Female 
flowers much smaller than in P. debilis , with calyx about *06" diam. 
in fruit, with oblong sepals. Fruits small, globose, forming a row on 
the under side of the branchlet, glabrous, 08 — *12" diam., on pedicels 
*2— *3" long. Seeds each a one-sixth segment of a sphere, brown with 
vertical lines (of minute dots) and transverse slender striae. 

A common weed, probably in all districts. FIs,, Fr. r.s. 

Branches angled, usually 2-edged. L. sensitive, base obtuse, apex obtuse or 
acute, secondary nerves 2 — 4, obscure. Petiole hardly any, stipules ovate, acu- 
minate, or subulate. Male: sepals orbicular, anther-cells 3, on top of short column, 
most minute, with transverse dehiscence; disc glands 6, very minute. Disc of 
female patelliform lobed. Styles minute, free, 2-lobed. Capsule sometimes minutely 
granulate. 
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The plant is considered de-obstruent, diuretic, astringent and cooling, and is 
administered in jaundice, dropsy and genito-urinary affections. A bitter principle 
called Phyllanthin has been isolated from it. ( Nadkarni .) 

6. P. debilis, Ham. 

An erect slender herb or undershrub, 1 — 3 ft. high, with straight 
single stem and many erecto-parent or spreading branches, which are 
2 — 4-edged and frequently microscopically toothed on the angles. 
Leaves distichous, elliptic or elliptic-obovate, *5 — *75" long, obtuse or 
rounded at apex, glabrous. Stipules narrow-lanceolate, with setaceous 
tip, often twice the very short petiole. Flowers all shortly pcdicelled 
in small bracteate axillary clusters, or sometimes on distinct peduncles, 
densely clothed with imbricating, linear-acuminate, white nerveless 
bracts, and often *1" long. Male campanulate, about *1" diam. (when 
opened out), sepals 6, subequal, oblong or outer larger elliptic-oblong; 
disc glands 6, filaments combined into a distinct column (free, F. B. /.I), 
with very short, free portion above and broadly-oblong anthers, with 
transverse dehiscence. Female flower on a clavate pedicel longer than 
that of the male, and sometimes attaining 1" in fruit; sepals spread- 
ing, green with white margins, oblong-spathulate or obovate-oblong, 
08 — 1" long. Capsule smooth, slightly over 1" diam. ; seeds pale, with 
numerous curved parallel lines of microscopic raised red dots. 

Chiefly in shady places, common in the forests. Probably in all districts. 
Purneah! Monghyr, Kurzl Rajmahal Hills, Kurz 1 Gaya! Palamau, ascending 
to 3000 ft., common! and throughout Chota Nagpur, ascending to top of Parasnath! 
Often perennial with deciduous branchlets and leaves. FIs., Fr. May — Jan. 

Stems often woody, terete with raised lines below. L. with rounded or cuneate 
base, lower surface pale, microscopically papillose, with 4 — 5 slender, very fine 
secondary nerves, margin thickened. 

7. P. rotundifolius, Klein . . 

A pretty little plant with prostrate and ascending numerous stems 
8 — 18" long, and small round leaves *1— *2" diam. only, pinnately 
arranged on numerous lateral branchlets 1— 15" long. Petiole distinct, 
one-fiftli as long as the leaf. Male flowers *1" diam. (when opened 
out), often on short bracteate peduncles as in debilis . Structure of the 
flowers exactly as in debilis , from which it is very easily distinguished 
by the leaves and habit as well as the short pedicels (under *1" in fruit). 

Sea coast, on the sands, Puri! FIs., Fr. Sept. Perennial. 

Rootstock rather woody. L. apiculate, glabrous or minutely pubescent beneath, 
margin thickened, secondary nerves obscure. Female fls. *2" diam., sepals ovate or 
ovate-oblong, white with green mid rib, disc annular and gland-papillose as in 
debilis . Disc of male of minute green glands or glands larger and papillose. 
Capsule pale. Seeds pale brown, smooth, with fine curved raised lines. 

8 . P. nanus, Hook . /. 

Resembles a very dwarf P. niruri, with spreading branches or 
stems, 3—6" long only, and very small oblong leaves ‘1 — ’15" long. 
Female flowers with oblong obtuse or suddenly acute sepals. 

Hooker says *‘tliis resembles a minute, rigid, branched Niruri and has similar 
styles, but is smaller in all its parts with differently ribbed seeds.” A drawing on 
the sheet shows, however, the short didymous anthers with vertical dehiscence. 
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The seeds are longitudinally striate with short transverse striae. 

The species is added to our Flora on a note by Col. Gage in Herb. Kew that 
“this (a Burman specimen of P. nanus) agrees with the specimen of Phyllanthus 
sanphalia , Ham., No. 2093, in Herb. Ham . at Edinburgh, and collected at Monghyr. 

27. PROSORUS, Dalz . ( Phyllanthus , sec.) 

Dioecious small trees with deciduous branchlcts and leaves more or 
less pinnatcly arranged. Flowers small in clusters, mostly below the 
leaves, in the axils of caducous bracts on the new shoots, sepals in two 
unequal pairs. Disc of male large, flattened, faintly lobed, sometimes 
narrower in the female. Filaments 4, opposite the sepals from inside 
the disc, with oblong anthers and longitudinal dehiscence. Styles 3, 
stout spreading 2-fid. Fruit with thin dry epicarp, bursting irregularly, 
and enclosing 3 thin-walled 2-valved cocci. Seeds usually blue. The 
genus was included in the section Cicca of Phyllanthus by Muell. Arg., 
but the 3-locular ovary and dry fruit is rather that of Phyllanthus 
proper. 

1. P. indicus, Dalz. Syn. Phyllanthus indicus, Muell.- Arg. 

A small straight tree, with white hark, glabrous, with broadly elliptic 
obovate, or elliptic-oblong obtuse, or sometimes shortly acuminate 
leaves, at the time of flowering very membranous and only 1 — 3" long, 
finally 2 — 6" long. Male flowers very small, green, on slender *2 — *25"- 
long pedicels, in dense clusters, mostly below the leaves on the new 
shoots. Females in similar positions but fewer, *1 — 15" diam. Fruit 
•4" diam., depressed globose. 

Mals of Orissa, on the higher hills, not common! FIs. April — May on the new 
shoots. Deciduous Feb. — March. 

Blaze white with chlorophyll (but I have only seen small trees in our area). 
Branches covered with white lenticels. L. glaucous when mature, with 5 — 7 fine 
secondary nerves, soon reticulate. Petiole -25". Stipules oblong-lanceolate, acute, 
1", base sometimes sub-hastate. Sepals green, membranous, oblong or obovate- 
oblong, reflexed. Female pedicels often *5" long and stouter. 

28. EMBLICA, Gaertn. 

Trees with small leaves pinnately arranged on short lateral 
branchlets, which are supported by a small bract and two stipules, 
and are often deciduous. Juice somewhat milky. Stipules minute, 
scarious. Flowers minute, axillary, and from axils of scales below the 
leaves, secund towards the lower surface. Female flowers chiefly in the 
lower axils, but mixed with the males, and with shorter pedicels. 
Sepals 6 ( — 5). Filaments connate into a slender column, anthers 3, 
free, but broad connectives connivent back to back, cells with vertical 
dehiscence. Disc 0, or of distinct glands in male, cupular in female. 
Ovary 3-celled, styles more or less connate below, 2 — 3-fid or twice 2-fid 
above. Ovules 2, collateral in each cell. Fruit a drupe with woody, 
3-celled, 6-grooved endocarp. 

1, E. officinalis, Gaertn . Syn. Phyllanthus emblica, L.; Cicca Emblica, 
Kurz; Amla, Aonla, Amlika, H., Beng.\ Aura, Or,; Miral, K . ; 
The Emblic Myrabolan. 
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A small or moderate-sized tree, with greenish-grey or red bark, 
peeling off in scales and long strips and with pretty feathery grey 
foliage. Branchlets hairy, 3 — 8" long, with close-set, distichous, linear, 
glabrous, margined leaves, *3 — *75" long, imbricate when young. 
Stipules fimbriate, or with a hair tip. Flowers densely fascicled, 
•yellowish on the new shoots, males on slender pedicels, females sub- 
sessile, few. Fruit globose, succulent, yellow or pink when ripe, *7 — 1" 
diam., with a 6- ridged putamen (not of cocci) which is tardily dehiscent 
at the ridges. 

Common throughout the area and in all situations. FIs. Feb. — May. Fr. Oct. — 
April (often ripe in Oct.). Deciduous March — April. 

Bark of young trees quite smooth, greyish-white, blaze pink, in old trees hard 
and dark crimson. 

Wood fairly good and much used for native houses, also for agricultural imple- 
ments. The fruit contains much gallic acid and is astringent but sialagogue, and 
hence is often taken by Indians in the forest when thirsty. Mr. Fraytnouth says 
that as a tannin material he had nothing good to say of either fruit or leaves 
though they contain a high percentage of tannin, but that the twig-bark has 
proven of great value as a light tan-stuff, and might take the place of a third of 
the Tarwad now used (1917). The fr., fresh and dried, is largely used in Hindu 
medicine, different preparations being diuretic and laxative or useful in diarrhoea 
and dysentery and in dyspepsia. It is eaten as a cure for cough in Chota Nagpur, 
and the juice of the fresh fr. as well as an infusion of the seeds for inflammation 
of the eyes. Campbell says that, boiled till it becomes of an oily consistency, it 
is used for Khasra (a skin disease). The frs. boiled with sugar make an excellent 
preserve. 

The growth of trees which were raised from seed at Chaibassa was 37 ft. in 
height and 26-5" girth in 16 years. It coppices easily, but requires to be cut low 
down or the shoots arc produced above the ground. 

29. CICCA, L. 

Characters of Emblica, but leaves larger and flowers usually 4-merous. 
Filaments free. Clusters of flowers usually racemed from the reduc- 
tion of leaves on the branchlets, clusters with several males and 1 — 2 
females. Ovary 3 — 4-celled and -lobed with 3 — 4 spreading 2-fid 
stigmas. Drupe usually 3 — 4-lobed with 3 — 4-angled putamen. 

1, C. disticha, L. Hariphal, Beng. ; Nurec, Nurphal, H . ; Aura-kuli, 
Bungarada, Or. Star Gooseberry. 

A small or moderate-sized tree with very thick branches closely 
marked with the scars of the deciduous branchlets, and often tuber- 
culate, bearing a terminal cluster of what look like pinnate leaves, 6 — 15" 
long, with a number of small bracts at their base, and subtended by 
a bract and its two stipules. Leaves (the apparent leaflets) 1 — 2*5" long, 
at base of the rhachis shorter and roundish, the upper larger ovate- 
lanceolate acute, somewhat pale glaucous beneath. Stipules minute, 
subulate. Flowers mostly in slender racemes from the tubercles, rarely 
2-sexual, males red, minute, sepals 4, imbricate in pairs, stamens 4 . 
Females green, larger, sepals 4, two usually larger than the others, ovary 
shortly stipitate with 3-^4 spreading 2-fid styles. Fruit much depressed, 
globose, and 6 — 8-grooved, about *7" diam, 

Frequent in gardens* FIs. May. Fr. June — July. 

The green leaves are eaten as a sag and the acid fruits are eaten cooked and 
as a preserve. 
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30. KIRGANEUA, Baill. 

Slender shrubs, usually sarraentose, or sometimes climbing by mean* 
of hardened reflexed stipules and bract at the base of the shoots, 
branchlets often deciduous. Leaves small or moderate-sized, pinnately 
arranged on the slender branchlets, stipules lanceolate entire, basifixed. 
Male and female flowers mixed in axillary, few-flowered clusters, some- 
times paired, clusters sometimes appearing racemose, from the reduc- 
tion or the leaves on special branchlets. Male sepals 5, imbricate, 3 
inner often larger and sub-petaloid, disc of 5 fleshy glands, stamens 
4 — 7 or usually 5, free or inner 2 — 3 with connate filaments, anthers 
with cells obliquely adnate or parallel, dehiscence longitudinal. Female 
flower like the male in size, perianth and disc glands. Ovary 5 — 12- 
celled, with as many minute, sessile, fleshy stigmas, or half as many 
2-lobed stigmas. Ovules 2, superposed in each cell. Fruit with fleshy 
exocarp and softly coriaceous 5 — 12-celled endocarp, seeds usually fewer 
than twice the number of cells. 

1. K. reticulata, Baill. Syn. Phyllanthus reticulatus, Pair . ; Panjoli, 
H ., Beng. ; Jandaki, Or. 

A sarmentose shrub with slender, glabrous or pubescent branches, and 
elliptic or oblong leaves, ‘5 — 175" long. Flowers green or purple, cam- 
panulate, male and female sub-similar on slender pedicels, *15 — *25" 
long, usually one male and one female in each axil, sometimes racemed, 
inner sepals *05 — *06" long, elliptic, rather broader and often orbicular 
in fruit in the female, up to 075" in fruit. Berries black, *2" diam., 
usually 8 — 10-seeded. 

Throughout the whole area, chiefly in hedges along nalas. FIs., Fr. most of 
the year, chiefly Feb. — May, more or less leafless Jan. — Feb. 

Leaves sometimes attain 3" in length, rounded both ends, pale beneath, dark 
green above, sec. n. 6 — 8, slender. Petiole *1 — *15". Stipules lanceolate, shorter 
than or equalling the petiole, occasionally hardening. 

31. GLOCHIDION, Forst. 

Trees or shrubs, usually evergreen, and with alternate bifarious, entire 
shortly petioled leaves. Flowers small in axillary clusters, usually 
monoecious. Male flowers usually yellowish, with 6, rarely 5, spreading 
sepals in two series, anthers connivent or connate in a sessile or sub- 
sessile column, with longitudinal dehiscence, connectives more or less 
produced with free tips or connate in a small head. Disc 0. Pistillodes 
usually 0. Female: calyx shortly tubular, 6- toothed or cleft, or sepals 
2-seriate, nearly free. Ovary 3 — 15-celled, styles connate in a column, 
lobed or toothed at the tip, or minute sunk in the depressed crown of 
the ovary. Ovules two in each cell. Fruit of three or more 2-valved 
cocci with epicarp sometimes separately dehiscent, lobes of fruit often 
twice as many as the cells. Seeds usually laterally compressed, some- 
times with a red aril-like coat. 

I. Fr. much depressed, distinctly lobed, intruded both ends. 

Glabrous shrub. St. 4 — 12, connectives very short . .1. multiloculare. 

Small pubescent tree. St. 3, connectives long, white , . 2. velutinum. 
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II. Fr. not much depressed nor intruded at the ends, not deeply 
lobed when fresh. 

A. Glabrous small trees. 

1. Stamens 3, connectives umbonate. Fr. *2" diam. . 3. assamicum. 

2. Stamens over 3. Fr. over *25" diam. 

L. 3 — 6", base cuneate. Connectives long. Fr. -6 — -7" 4. lanceolarium. 

L. 4—9", base rounded (at least on one side). Connec- 
tives free, but very short. Fr. *3 — *4" diam. . . 5. zeylanicum. 

B. Tomentose or pubescent small trees, otherwise as in 5. Var. Talboti. 

1. G. multiloculare, Muell.-Arg . Nanha-bania-Kandhum, S. 

A dwarf usually gregarious bush 3 — 4 ft. high, with the twigs sharply 
usually 2-angled and flcxuous. Leaves 2 — 5" long, lanceolate, linear- 
oblong or narrowly obovate, glaucous, sometimes purplish beneath, 
secondary nerves obliciue, 5 — 7, slender. Male flower small, shortly pedi- 
celled, with 4 — 12 antners, female flower large, stoutly pedicelled, calyx 
*37" diam. in fruit which is *75 — 1" diam., 10 — 15-lobed, intruded base 
and apex. 

In the moister regions, and usually in grass lands. Champaran! to Purneah! 
Monghyr, Ham. I Manbhum and Santal Parganas, near river beds! FIs., Fr. 
April — Oct. Evergreen. 

Leaves acute or obtuse apiculatc, tertiary nerves numerous, sub-parallel, raised 
beneath but fine. Petiole *1". Male fls. 12" diam., sepals oblong. The male 
inflorescence is often monstrous, of numerous short branchlets, clothed with 
imbricating bracts. Style a depressed cone or umbo with hollowed top, rayed. 
Capsule three times as broad as high, with thin separable epicarp and the cocci 
also falling away from the conical carpophore, leaving the red arilled seeds attached 
to the axis. 

2. G. velutinum, Wight. 

A small tree with nearly all parts pubescent or tomentose. Leaves 
3 — 6" (sometimes smaller at base of shoots), elliptic to oblong or oblong- 
lanceolate, sometimes oblique, base usually cuneate, apex acuminate 
or with a short rounded tip, persistently pubescent on the nerves be- 
neath, secondary nerves 4 — 7 strong, united by scalariform tertiaries. 
Monoecious or sometimes dioecious, males yellow, *17 — *19" diam., sepals 
and petals subequal, pale yellow, narrowly oblong-lanceolate, obtuse, 
outside pubescent, anthers 3, connectives produced into a broad subu- 
late white point, about one-third as long as the cells. Female green, 
sepals 6, very pubescent, linear to oblong, stylar column in the very 
young flower often as broad as the ovary, and longer than the small 
sepals, or somewhat narrower than the ovary, often far exserted, pubes- 
cent except at the tip, terete, or slightly ailated above, stigmas 4 — 6. 
Capsules *3 — *4" diam., flattened and depressed both ends, fruiting 
pedicels i — *3". 

Champaran Hills! Singbhum, in valleys, not common! Usually on the higher 
hills, Ranchi and Palamau, elev. 2000 ft. and above! Hazaribagh, on Parasnath! 
Sambalpur, occasional! Fls. on the new shoots April — May. Fr. June — Aug. 

Bark brown and rough, blaze crimson. Twigs often hirsute pubescent. Leaves 
sometimes ovate, base rounded or acute. In a high Ranchi form (Ichadagh) some- 
what falcate, obtuse or obtusely acuminate, glabrous between the nerves when 
mature. Petiole *15 — *3". Stipules subulate. Male pedicels *25 — 4", fern, in 
flower, -1 — 2" long. Capsule usually 10-lobed, pericarp dehiscent on the tree, 
leaving the red seeds attached to the axis. 
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3. G. assamicum, Hook, f . 

A small leafy tree, with angled or almost 2-winged green branch- 
lets, sometimes slightly pendent. Leaves usually 3 — 5" at flowering 
time, afterwards 4—6", elliptic-oblong, acuminate or cuspidate, with 
rounded or oblique base, mature often very like those of G. lanceola- 
riitm, shining both sides with 3 — 5 secondary nerves. Male and female 
flowers from the same axils. Male glabrous, *12" diam., on slender 
capillary '3 — *5" long pedicels, anthers 3, connate, very short, with con- 
nectives terminating in an umbo. Females often very numerous, sepals 
6, nearly free, erect, alternate larger, outside hispid. Ovary 4 — 5-lobed, 
sessile, pubescent, style conical, short, glabrouvS, 8-sulcatc, and apex 
8-toothed. Fruits *2" diam., usually crowded at the axils, with 4, rarely 
5, sometimes only 3 loculi. 

Bettiah, Hieronymus'. Ramnagar! FIs. April — May. Fr. Oct. — March. Probably 
also Purneah. 

4. G. lanceolarium, Dalz. Bania-Kandhum, S. ; Kalchua, Chikni, Or. 

A small glabrous tree, or often flowering as a shrub, with green rather 

flexuotis and angular twigs, coriaceous dark green (grey-green when 
dry) shining leaves, usually narrowdy-clliptic or elliptic acuminate, or 
oblanceolate, 3 — 6" long, with usually obliquely cuneate base and 
slender secondary nerves, curving up within the margin. Male flowers 
numerous, clustered, axillary, yellowish, '2 — *3" diam., on slender pedi- 
cels, ’3 — *7" long, with 4—6 anthers. Female flower green, 1 — 3 or 
more together, *12" long, narrow-campanulate. Capsule orbicular, some- 
what depressed, 65 — '7" diam., pale, not deeply lobed, sessile or 
pedicelled. 

Champaran, not very common! Gaya! Santal Parganas! Common throughout 
Chota Nagpur, especially along streams! Frequent throughout Orissa! Sambalpur! 
FIs. March — May. Fr. Sept. — Jan. New shoots in March. Evergreen. 

Bark smooth grey, striate, with a delicate pink blaze, reddish on the wood. 
Leaves mostly 4-5 — 6*5", rarely attaining 7" by 3-5", those at base of twigs much 
smaller and relatively broader ; sometimes oblong or broadly elliptic and cuspidate. 
Petiole ’25". Stipules *12", acuminate, sometimes hardened. Perianth 2-seriate, 
outer spreading, inner often erect, male sepals narrowly oblong, connectives long, 
subulate, as long as the cells, free. Fern, outer sepals oblong lanceolate, 3 — 4, 
inner narrower. Ovary stalked, villous, styles united into a 6 — 8-toothed tube, 
pubescent without, swollen below. The red seeds often persist after dehiscence of 
the capsule. 

“Bark given medicinally when the stomach revolts against food/’ Camp. The 
seeds give an oil used for burning. 

The fruits are sometimes converted into large crimson 6 — 8-celled bodies, without 
seeds, due doubtless to a parasite. 

5. G. zeylanicum, A. Juss. Syn. G. tomentosum, Dalz (in part). 

A small tree, quite glabrous or densely pubescent, with shining ovate- 

lanceolate, or oblong, often curved or oblique leaves, attaining 9 " by 
3*75", with rounded or cordate base on one or both sides and acute 
or shortly acuminate apex, secondary nerves 6 — 9, petiole short, stout, 
'15 — *25". Flowers monoecious. Male *25" diam., yellowish-green or 
reddish on pedicels *25" long, stamens 5—7, not connate but connivent, 
filaments hardly any, connective shortly produced, with short free tips, 
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pistillodc small. Female outer sepals erect, reddish, suborbicular, stylar 
column with 5 — 6 minute lobes. Fruit *3 — *4" diam., depressed globose, 
not lobed (when fresh ; it is in the herbarium), apex not intruded, 
beaked by the stylar column, pedicel scarcely '2" long. 

Along streams. Athmallik! Sambalpur (Katabaga and Hathibari forests)! FIs. 
Feb. — May. Fr. may be found up to the following flowering season. Evergreen. 

Attains 2*5 ft. girth. Bark dark. Leaves sometimes bullate, those at base of 
twig often only 3", tertiary nerves scalariform, stipules small, subulate hardened 
and sometimes recurved or deciduous. Male flowers several in same clusters with 
female in usually supra -axillary clusters, sepals imbricate in bud, ’13" long, 
broadly elliptic-oblong recurved, inner narrowly obovate-oblong, adnate at base 
with the outer. Fern, outer sepals erect, suborbicular, inner larger, oblong, pedi- 
cels shorter and stouter than in male. Frt. sometimes slightly 5 — 6-gonous, 
cpicarp thin, rupturing before the deeply lobed endocarp. 

Var. nitidum, Dalz. & Gibs. Quite glabrous. The localities quoted 
above. 

Var. typica, Pubescent. Mayurbhanj, Hooperl Angul! 

Var. Taibotii, Syn. G. tomentosum, var. Talbotii, F. B . L 

Leaves grey tomentose or densely hairy on the nerves beneath, less 
so between, above thinly hairy. Lower stipules ovate, upper lanceolate 
acuminate, *15", often refiexed, petioles tomentosely-hairy, 2". Male 
outer sepals broadly ovate, *12", inner 07", nearly glabrous, ovate-oblong. 

Along streams. Athmallik ! 

Cooke says that the fls. are in supra-axillary umbels in zeylanicum and axillary 
in G. tomentosum. Specimens clo not confirm this difference. 

32. BREYNIA, Forst. 

Shrubs or small trees, with leaves small, entire, and often resembling 
pinnate leaves. Flowers minute or very small, monoecious. Male turbi- 
nate, truncate, fleshy, with the small rounded sepals inserted towards 
the centre of the truncate top, which is often slightly lobulate at the 
margin, sepals 5 — 6, usually inflected, and nearly closing the mouth. 
Stamens connate into a sub-sessile column, with the three 2-celled 
anthers closely connivent or connate, connective not or slightly pro- 
duced, dehiscence longitudinal. Female flower with turbinate, campa- 
nulatc, or with coriaceous rotate broadly 5 — 6-lobed calyx, sometimes 
very much larger than in the male, and accrescent in fruit, disc 0 in 
either sex. Ovary globose or truncate, or depressed at the top, 
3-celled, with either 3 sessile or sub-sessile 2-lobed spreading or inflexed 
styles, or stigmas 3 minute, sessile, sunk in the fleshy top of the ovary. 
Ovules 2 in each cell. Fruit more or less fleshy and coloured, 6-valved, 
or with 3 — 6~cocci. Cotyledons broad, radicle long. 

Not always easily separable from Sauropus. Pax (in Nat. Pflanz. Fam.) distin- 
guishes it by the calyx at the base not being thickened by union with disc-glands 
or scales, whereas in Sauropus the calyx-lobes are strongly thickened in this way.* 

M. fl. *08". Fem. fl. campanulate, calyx in fruit small . 1. rhamnoides. 

M. fl. *1 — *17". Fem. fl. rotate, *2" diam. to *5" diam. in 

fruit. Styles short spreading 2-lobed 2. patens. 

Calyx of patens, but stigmas minute sessile as in 1 . . 3* cernua. 


See note under Sauropus. 
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1. B. rhamnoides, Muell. Kadrupala, Karki, <S. ; Jajan, Or. 

A pretty shrub when well grown, 4 — 10 ft. high, with the spreading 
branchlets resembling pinnate leaves. Leaves close-set, distichous, 
glabrous, 3 — 1" long, or sometimes attaining 2*2". Flowers minute, 
monoecious, or rarely dioecious, green, yellow or pinkish, solitary 
rarely in axillary few-flowered clusters, male and female often on 
separate twigs. Male turbinate, *08", with the inflected lobes nearly 
closing the mouth. Female solitary, always green, campanulate, 6- 
lobed, with a large ovary soon exceeding the erect calyx, with a fleshy 
raised rim more or less 5 — 6-lobed, inside which are 3 inflected stigmas 
or rarely 5. Berries red, usually numerous, but only one from each 
axil, *2" diam., globose-ovoid or globose with a hollowed umbo, seated 
on the enlarged spreading calyx, which, however, is not as broad as 
the diameter of the fruit. 

Throughout the Province but not at all common, chiefly in moist open glades. 
Ramnagar forests! Muzafferpur (with sarmentose branches)! Santal Parganas 
along streams, frequent in the North! Manbhum! Athmallik State! Puri, 
frequent! 

FIs. March — Dec. Fr. March — Jan., practically all the year. Evergreen. 

Bark light-coloured. Shoots often 2-edged but without raised angles from the 
stipules. L. elliptic-ovate or elliptic, rounded or somewhat rctuse, pale beneath, 
base obtuse or cuneate, rarely rounded, sec. n. 3 — 5, fine, tertiaries very fine, not 
much reticulate, often joining up the secondaries. Petiole -1 — -15". Stipules very 
short triangular or ovate-acuminate. M. fls. sometimes on minute shoots closely 
clothed with bracts, pedicels *1". Fern, sepals from triangular-ovate to cordate (in 
same flower). Ovules linear or linear-oblong. 

2. B. patens, Benth. Jajan, Or. 

A pretty little shrub, 3 — 4 ft. high, somewhat resembling the last 
superficially, from which it may easily be distinguished by the young 
branchlets having a raised pair of lines from the stipules, as well as 
from the petioles, so that they arc 4-angular, the male flowers are 
larger and more numerous, usually 2 — 3 from an axil, '1 — *17" long, 
with the anther columns often exserted, and with more slender pedicels. 
Female much larger, the calyx spreading from the first, *2" diam., 
enlarging to *5" diam. in fruit. Pistil very different, the style being 
central, with 3 spreading 2-fid short arms. Fruit flattened both ends, 
brilliant carmine when ripe, *3" diam. on the crimson calyx. 

Rare in our area. Puri, fairly frequent in open jungle! Possibly occurs in 
Northern Purneah. The Chota Nagpur locality in Bengal Plants and F.C.N. seems 
to be an error, Campbell's specimen being B. rhamnoidesl Fls. Fr. April — July. 

L. mostly elliptic-oblong, -5 — *8". Sec. n. 2 — 4, usually 1 from base. Stipules 
lanceolate. M. n. often *1" diam. at mouth, pedicels *2 — -25", filiform. Fern, sepals 
broadly obovate, pedicels shorter, stouter, in fruit -2" and clavate upwards. 

3. B. cemua, MuelL-Arg. Syn. Phyllanthus cernuus, Pair . ; P. nivosus 
W. G . Smith (an excellent figure in Floral Magazine , 1874), the 
name usually given in horticultural gardens. 

A pretty shrub, with leaves somewhat like those of B . rhamnoides, 
elliptic or broadly ovate, 1 — 2" long, with rounded tip, and obtuse to 
retuse base. It is conspicuous by the new shoots and their young 
leaves being pink or white. 
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Very commonly grown in gardens and verandahs. FIs. April. It is apparently 
a native of Polynesia (Timor). 

Older branches with red-brown striate bark. Stipules linear-subulate. FIs. 
solitary monoecious. Male perianth turbinate truncate, lobes round the mouth 
erect rounded, staminal column shortly stipitate, connective slightly produced, 
truncate, 3-gonous. Fern, perianth -3" diam. even before fruiting, salver-shaped, 
with 5 shallow rctuse lobes and the ovary turbinate slightly 3-lobed truncate, 
sessile in the tube, stigmas 3, fleshy, minute, inflexed very minutely 2-lobed. 


33. SAUROPUS, Blutne. 

Shrubs or undershrubs with distichous entire leaves as in Breynia , 
but often moderate sized. Flowers axillary, monoecious, solitary or 
clustered. Male flower turbinate, disciform or urceolate, outer rim 
entire or deeply lobed, inner edge with 6 minute lobes or thickenings 
towards the centre which meet closely round the staminal column, 
often covering it in bud. Stamens 3, combined into a 3-gonous trun- 
cate column, with the discrete anthers sessile on the angles, cells 
linear or subglobose-oblong. Female flower often larger, perianth 
6-clefr, persistent accrescent. Ovary ovoid or globose, with rounded or 
concave top, 3-celled, styles 3, usually on the broad margin of the 
ovary, sessile depressed, spreading with 3 recurved or incurved arms. 
Ovules 2 in each cell. Fruit globose or depressed, fleshy or coriaceous, 
6-valved or rupturing irregularly, with 6 indehiscent 3-gonous cocci. 

There appears to me to be no essential difference in the structure of the calyx in 
Breynia and Sauropus. The outer rim of the calyx is often slightly lobed in 
Breynia ; it varies from sub-entire to very deeply lobed in Sauropus ; the so-called 
superficial thickenings or scales in Sauropus are homologous with the so-called 
sepals or perianth lobes in Breynia. The best distinction of the genera unless they 
be reconstituted and arranged according to the condition of sessile stigmas or 
2-lobcd styles, appears to be the three -gonous column with discrete anthers and 
the discrete styles in Sauropus, the anthers in Breynia are sub-connivent round 
the terete column and more elongate, the stigmas or bases of the styles are central. 
The perianth of the female flower is also usually more deeply lobed in Sauropus 
than in Breynia. 

Outer perianth lobes broadly oblong, retuse. L. pubescent . 1. pubescens. 

Outer perianth lobes linear-oblong. leaves glabrous . . 2. quadrangularis. 

1. S. pubescens, Hook. f. 

An erect undershrub, 3 — 4 ft. high, often tomentose when young, 
branchlets compressed, often 2-ridged or subulate, permanently pubes- 
cent, lea\es small, broadly ovate or elliptic, *5 — T25" long, pubescent 
beneath even when old, distichously arranged on the obliquely spread- 
ing short branchlets. Flowers minute, red, *08 — '1" diam., perianth 
lobes of male obovate retuse, with inflected rounded ligule or scale 
(or sepal? see above) on a level with the top of the staminal column, 
alternately over the grooves and opposite the anthers, the former 
larger, cells very shortly oblong. Female flower larger with rounded 
orbicular-obovate lobes, style arms very short incurved. Fruit sub- 
baccate, *25", ovoid with truncate top. 

Ramnagarl Purneah (probably; it occurs close to the boundary 1). Singbhum, 
in nalas! Mayurbhanj (Baripada, Hooper) l FIs. May — July. Fr. with the later 
flowers. Deciduous in February. 
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Leaves acute or sub-obtuse with rounded base, margins thickened or recurved, 
sec. n. about 3 fine looping. Petiole minute. Stipules and bracts minute, per- 
sistent. Usually one male and one female at each axil. Fern. fi. 15 — *2". 

2. S. quadrangularis, Mucll. 

A glabrous undershrub, 1 — 2 ft., with habit of last. Leaves thin, 
elliptic or obovate, or orbicular-obovate rounded at tip, sometimes with 
a short obtuse tip, rarely acute. Male flowers minute, stellate, *07 — *08" 
diam., with spreading linear-oblong lobes with small thickenings at 
their base and prominent 3-anglcd staining 1 column. Female flower 
*25", with large orbicular obovate lobes and 3 divergent 2-lobcd styles. 
Fruit globose, *3" diam., depressed, narrower than the accrescent calyx. 

Manbhum (Tundi Hills), CampA Karakpur Hills (Monghyr), Ham . FIs. Aug. 

34. PUTRANJIVA, Wall. 

Trees with alternate, entire or serrulate penninerved leaves, with 
minute caducous stipules. Flowcis inconspicuous, monoecious, or (in 
all our specimens) dioecious, apetalous, males clustered, axillary, or at 
the axils of caducous bracts on the new shoots, females long-peduncled, 
usually solitary, axillary, disc 0. Calyx 3 — 6-lobed or -partite, lobes 
unequal imbricate, disc 0. Male with 2 — 4 central stamens, anthers 
large, erect. Female with 2 — 3-ccllcd ovary, and as many styles, with 
large, fan-shaped, papillose stigmas. Ovules 2 in each cell. Fruit a 
globose or ovoid drupe with hard 1 -celled and 1 -seeded endocarp. Seed 
ovoid with crustaccous testa, albumen fleshy, cotyledons flat, somewhat 
curved in the middle, broad. 

1. P. Roxburghii, Wall. Pitonj, S. ; Piten (in Hazaribagh) ; Putran- 
jiva, Jiaputa, Bcng. ; Poitundia, Poichandia, Or. 

A large or modefate-sized handsome tree, frequently with somewhat 
drooping branches. Leaves bifarious, broadly lanceolate or oblong-lan- 
ceolate, 1 — 3*5", often with a wavy or serrulate margin, base obtuse or 
rounded, nerves very fine, petiole *2 — *35". Male flowers in numerous, 
minute, yellow axillary heads or contracted racemes, often on leafless 
axillary shoots and on previous year’s wood. Female flower green, soli- 
tary on current year’s shoots or in few-flowered racemes on the previous 
year’s. Ovary white tomcntosc. Drupe ellipsoid, hoary, *6 — *7", crowned 
with the style bases, pedicels *5 — 1" long. 

N. Champaran, in mixed forest, apparently wild! Purncah! Manbhum and 

3. P. apparently planted only as it is in several other districts and may often be 
seen on railway platforms! Common wild in the Mals of Puri! Angul! FIs. 
March — April. Fr. Jan. — March (following year). Evergreen. 

Shoots and petioles pubescent or tomentose. leaves shining above, glabrous or 
puberulous both sides, obtuse to acuminate, sec. n. about 12, very fine, soon 
looping and reticulate. M. sepals lanceolate or linear-oblong, dilate, filaments 
more or less connate below. Fern, sepals entire or wider upwards and toothed, 
•05 — *07" long, pedicels pubescent, sometimes 2 on a short peduncle. 

The stones of the fruits are strung into rosaries and worn as a charm, A tree 
sown by me measured 31 ft. high and 19*8" girth after 16 years. Leaves some- 
times used for fodder. Wood not much used. Wt. 49 lbs. (Gamble). 
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35. CYCLOSTEMON, Blume. 

Trees with alternate entire or crenulatc penninerved leaves and minute 
caducous stipules. Flowers inconspicuous dioecious, axillary clustered or 
raccmed in the male, or female solitary. Sepals 4 — 6 broad, the two 
outer in male covering the entire (globose) bud, petals 0. Male flower 
with few to many stamens on the outer margin of a slightly thickened 
disc, or among the scales of the disc or (teste F. B. /.) inserted round a 
flattened or depressed disc, anthers large with vertical dehiscence. Pis- 
til lode 0 or minute. Female flower disc annular or failing. Ovary 2 — 4- 
celled, stigmas 2 — 4, dilated, fleshy or connate and peltate, with or 
without styles. Ovules 2 in each cell. Fruit subglobosc, or ovoid, or 
somewhat didymous, indehiscem, with coriaceous or hardened pericarp. 
Seeds solitary in the cells. 

1. C. assamicus, Hook. f. 

A small, much branched evergreen tree, with deep green glabrous shin- 
ing elliptic-lanceolate, elliptic-oblong to ovate-lanceolate leaves, 3 — 6'5" 
by 1'5 — 3" and greenish flowers. Males clustered, 25" diam., with 
7 — 10 stamens on the margins of a depressed glabrous disc. Female 
solitary, sessile, with rather thick, broadly shallowly lobed perianth, with 
pubescent margins and densely brown tomentose ovary. Fruit scarlet, 
ovoid-oblong, somewhat didymous, ’5 — 15" long. 

Along nalas and in ravines. Sameshwar Hills, Champaran! Tholakabad 
Forest, Singbhum! Southern Range, Pun! FIs. Nov. — Dec. Fr. ripens April. 

Bark light-cold., blaze white, slightly yellow-streaked. Buds, shoots and petiole 
rusty pubescent. I .eaves rarely attain 9*5", shortly acuminate, with rounded or 
acute, usually oblique base, sec. n. 7- -10, very fine, obscure with reticulate 
ncrvules, petiole *25 — -35". Mature male with 2 outer orbicular sepals appressed 
hairy and eiliate and 2 — 3 inner imbricate larger ones. Disc thin hirsute on the 
margin (according to a field note, but my specimens seem glabrous), fil. and 
connective pubescent (always?). Stigmas 2, large, fleshy, subsessilc, half-orbicular. 
Epicarp coriaceous, cndocarp pulpy, seed with hard coriaceous testa. 

36. APOROSA, Blume. 

Trees with alternate, entire, rarely sinuate-toothed, penninerved leaves 
with caducous stipules and sometimes two hairy stipelke-like glands at 
the base of the leaf. Flowers minute, dioecious, apetalous. Males in 
axillary solitary or clustered catkin-like spikes. Fern, sessile or shortly 
pedicelled in stouter abbreviated bracteatc spikes. Sepals usually 4 (3 — 6) 
in both sexes, but female larger, imbricate. Stamens 1 — 5, central, with 
capillary filaments and didymous anthers. Ovary 2-, rarely 3-celled, 
stigmas small plumo.se, simple or 2 — 4-cleft. Ovules 2 in each cell. 
Fruit coriaceous or fleshy, sometimes partially 2 — 4-valved when dry, 
endocarp thin, often separable, cells sometimes hairy within. Seeds 
oblong or suborbicular, with sometimes fleshy testa. 

1. A. dioica, Muell. Syn. A. Roxburghii, Bail!. ; Alnus dioica, Roxb . ; 

Mossu, Or. (from confusion with Sacco petalum). 

A small bushy tree, with entire shining oblong or elliptic-oblong, or 
oblong-lanceolate obtuse or acuminate leaves, very variable in size, often 



142 


29. EUPHORBIACEAL. 


[36. Aporosa. 


only 3 — 4 , 5" in trees in the open, but 5 — 6", or even 7", in shady locali- 
ties, coriaceous, ultimately glabrous ; secondary nerves 6 — 9, oblique and 
looped, depressed above. Petiole *4 — 6", often thickened at the top. 
Male flowers very minute, in 1 — 3-nate spikes 7 — 1" long from the axils 
and scars of fallen leaves on the old branches, bracts orbicular, brown 
edged, slightly brown-hairy. Female sessile or subsessile, usually about 
4 — 6 from the upper bracts of a short ovoid spike ‘3" long, bracts 
glabrous ciliate, ovary hairy, 2-celled with 4-cleft stigma. Fruit ovoid- 
oblong, thinly rusty-villous, *4" long, 2-celled with hairy septum, seeds 
with orange-coloured testa. 

N. Purneah, common! Mayurbhanj, near streams, 2000 ft. I Mals of Puri, 
frequent in evergreen forest! FIs. Feb. — April. Fr. April — May. Evergreen. 

Bark nearly smooth grey-brown or rough in old trees, blaze dark brown, then 
deep red, then yellowish or (in the Puri tree) hard light brown. Young leaves 
(Puri) rusty silky on the nerves and gland-toothed with deciduous tufts of hair at 
the glands, stipules *3 — -45", rusty-villous, unequal-sided, only -2" in the Purneah 
tree, ovate-oblong. 


37. ANTIDESMA, L. 

Small trees or shrubs with entire stipulate leaves and small or minute 
dioecious flowers in slender spikes or racemes produced on the new 
shoots and sometimes panicled. Calyx 3 — 5-, rarely 7-lobed or -partite. 
Stamens 2 — 5, rarely 6 — 7, inserted on or inside the often lobed or 
annular disc, bases sometimes combined in a short column below the 
pistillode, anther cells globose or globose-oblong, usually terminal on 
a broad connective. Ovary 1-, rarely more-celled, stigmas 2 — 4, 2-lobed 
sometimes on a short style. Ovules 2, pendulous. Fruit a small, more 
or less compressed drupe. 

I. Leaves acute or acuminate one or both ends, glabrescent. 

A. Racemes or spikes mostly solitary. 

Shrub. Rhachis glabrous. FIs. pedicelled, calyx glabrous 

outside .1. diandra. 

Tree. Rhachis hairy. M. fl. sessile, calyx hairy . . 2. bunius . 

B. Racemes mostly panicled. 

Tree. Rhachis pubescent. FIs. shortly pedicelled . . 3. acuminatum. 

II. Leaves rounded both ends. Racemes panicled, tomentose . 4. ghscsembilla. 

1. A, diandrum, Roth. Mata-ara, Mata-sura, K . ; Matha arak’, S . ; 
Amti, H. } Kharw. ; Archal, Th. ; Matta, Bcng. ; Amtua sag, Mai 
Pah. ; Marmuri, Kundui, Or. 

A large .shrub usually glabrous except the shoots, with obovatc-lanceo- 
late or somewhat rhomboidly-elliptic leaves, usually l'5-~3‘5" long, 
nearly always tapering at the tip to an acute or obtuse apex, base 
cuneate, shining especially beneath. Flowers minute, green, in mostly 
solitary, rarely 2 — 3-nate, racemes 1 — 2" long ; or female 3" in fruit, 
rhachis and sepals outside glabrous, disc and sepals inside usually pilose. 
Fruit sub-globose, *14 — *2" diam., red to black, with a slightly compressed 
and rugose keeled seed. 

Common in all districts. Chiefly in the valleys in hilly areas and near streams. 
FIs, May — June. Fr. Nov. — Jan. Lieavcs turn reel from Jan. to March and then fall. 

Shoots pubescent, and a form occurs in Chota Nagpur with the leaves permanently 
sub-tomentose beneath. L. pale beneath and shining with 3 — 5 slender sec. n. 
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and others indistinct. Luxuriant specimens occasionally occur with leaves up to 
7" long, but these have only 5 or rarely 6 sec. n. and are acuminate with cuneate 
base. Petiole -1 — -2". Stipules linear, much longer than petiole, caducous. Sepals 
usually 4. Stamens 2, rarely 3. Disc lobed glabrous, or usually pilose. Ovary 
glabrous. 

The young leaves make an excellent spinach. The fruit is also eaten. 

2. A. bunius, Sprang. 

A small tree up to 30 ft. high and 3 ft. girth, with the twigs and 
buds somewhat fulvous hairy, especially near the leaf axils. Leaves 
3 — 5" long ai time of flowering, ultimately 3 — 8", elliptic-oblong or 
usually more or less obovate or oblanceolate and shortly acuminate, 
glabrescent and shining both sides, stipules very caducous *1 — *17", fall- 
ing as the leaves expand. Male flowers spicate, female racemed, spikes 
or racemes 2 — 4" long, solitary or sometimes 2 — 3 together, usually 
terminating short branchlets, rarely lateral from leaf-scars. Male rhachis 
tomentose, flowers sessile, shallowly cupular sub-entire or shortly lobed, 
thinly hairy with thick lobed disc. Stamens 3 — 4, united at base into 
a short column beneath the clavate pistillode. Fruit elliptic compressed, 
*25", very juicy, red, turning black when ripe, seated on the cupular 
cilia te perianth with pedicels *15" long. 

On the highest mountains only, in evergreen forest. Simlipahar, Mayurbhanj! 
Parasnath! FIs. April — May. Fr. Aug. 

Bark smooth grey, blaze with chlorophyll, pinkish or pink, hard. Twigs and 
rhachis below the spike soon glabrous. L. shining both sides with 5 — 7 rather 
weak sec. n. not distinctly looping, tertiaries not at all raised. Petiole *2 — -4". 
Bracts minute fleshy hairy, at some little distance below the pedicels. Fem. 
racemes thinly fulvous pubescent, calyx pulvinate cupular with minute thinly hairy 
limb, disc annular, ovary glabrous ovoid with 3 — 4, usually 4, rarely 5, sessile 
recurved obtuse stigmas. 

3. A. acuminatum, Wall. Kath Jamrala, Or. 

A small tree with tomentose buds and shoots. Leaves at time of 
flowering 3 — 5" long, ultimately 4 — 12", glabrous and shining, only the 
very young slightly silky, oblong or slightly ovatc-oblong acuminate, 
base usually rounded, secondary nerves 6 — 8, distinct, looping with each 
other close to margin, silky when young, petiole ’2", stipules sub- 
persistent, linear, silky, *25" long. Flowers in terminal panicled spikes 
or racemes 2 — 3" long at time of flowering, up to 4*5" in fruit, rhachis 
pubescent, bracts small but distinct, subulate-lanceolate, silky, imme- 
diately at base of pedicels. Perianth 3 — 4-fid. Stamens 3 — 4. 

Along streams in the Saranda Forests, Singbhum! Bonai, Cooper! Mayurbhanj! 
FIs. May. Fr. Sept. Evergreen or nearly so, renewing leaves at time of flowering. 

Attains about 3 ft. girth. Easily distinguished from A. bunius by the deeply 
lobed calyx in both sexes, the panicled racemes and large stipules which are also 
found on the panicles. Leaves very dark green, sometimes 12" long. Flowers 
unequally pedicelled, those of the male usually very short. Sepals glabrous in 
male, pubescent or ciliolate in female. Disc fleshy glabrous. Pistillode distinct in 
male and usually staminodes in female. Stigmas acute. Fruit elliptic acute *2" 
long on slender pedicels -I — *12" long. The pedicels in the male are late in develop- 
ment and care should be taken with specimens in bud not to confuse them with 
species with sessile flowers. 
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4. A. ghaesembilla, Gosrtn . Mata-sura, X. ; Amtua, Kharw ; Nuniari, 
Or. ; Jamula, Or ; also Kath-marmuri (in Angul). 

A shrub, rarely a small tree, with broadly elliptic or orbicular or 
elliptic-oblong leaves, always rounded both ends, sometimes also with a 
short blunt acumen, 2 — 4*5" long, grey-or hoary-tomentose when young r 
more or less pubescent or villous beneath when old with 3 — 6 strong 
secondary nerves. Flowers in densely tomentose panicled racemes, 
minutely pedicelled. Sepals woolly, stamens 4 — 7, disc and usually ovary 
pubescent or hairy. Fruit red to black, oblong, 25". 

Common, in almost all districts! Champaran! Purneah! Gaya! Throughout 
Chota Nagpur! S.P.! Puri! Angul! Sambalpur! Mayurbhanj! 

A plant of dryer localities than any of the other species, being often found on 
dry hill sides and in scrub jungles. FIs. May — June. Fr. Sept. — Oct. Deciduous 
before flowering. 

Bark pale, smooth or slightly cracked, blaze pink. Leaves exceptionally 5*5 — 6" 
long, never quite glabrous in our area, sometimes permanently sub-tomentose. 
Petiole *17 — -5". Racemes *75 — -2*5" (the last in fruit). Perianth usually 5 — 7- 
partite, sometimes only 3-partite. Disc usually 5-partite. 

The fruit is eaten. 


38. BACCAUREA, Lour. 

Trees with alternate, entire or crcnate-serrate, penninerved leaves, 
stipules covering the buds, caducous. Flowers dioecious, rarely monoe- 
cious, in simple or compound spiciform racemes or raccmiform panicles, 
apetalous. Male flower sepals 4 — 5, usually unequal, imbricate. Stamens 
4 — 8, filaments short, anthers didvmoiis. Pistillodo usually orbicular, 
pubescent. Female sepals 4 — 6, much larger than in the male. Ovarv 
2 — 5-cellcd with 2 — 5 papillose, 2 — 3-lobed or -cleft stigmas, free and 
sessile or with a short style, rarely connate and peltate. Ovules 2 in 
each cell. Fruit coriaceous, crustaceous or woody, 2 — 4-celled, tardily 
loculicidallv dehiscent. Seeds broad, testa with a thick aril-like coat, 
albumen hard or fleshy. 

1. B. sapida, Muell. 

A small tree with light smooth bark. Leaves obovate, elliptic-obovatc 
or oblanceolate, or some elliptic, entire or repand, obtuse or acuminate, 
4 — 8" long, with a long petiole thickened both ends, glabrous (exc. the 
quite young). Racemes hoary-tomentose or pubescent from bract- and 
leaf-scars, sometimes from the trunk and old branches, when they are 
several together. Male flowers sub-sessile, 15" diam., solitary or grouped 
on very small lateral branches of the raceme in the axils of deciduous 
lanceolate stipular bracts, *08 — *17" long, longer or shorter than the 
flower clusters ; sepals 4, oblong or ovate, obtuse, pistillodc large 3-lobed. 
Female flowers yellow, *5" diam., with oblong-oblanceolatc, incurved, 
yellow, tomentose sepals, *3" long, articulate on *18" long pedicels in 
simple racemes 6 — 7" long, elongating in fruit. Ovary strigosely tomen- 
tose, 3-celled ; stigma large, peltate, scarcely lobed, almost fimbriate with 
large papillae. Fruit globose-oblong, 1 — 1*2", thinly hairy, terminated 
by three stigmatic scars, cells each with 1 large plano-convex seed, *7" 
long, with white aril and blood-red testa. 
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Probably in N. Purneah (it occurs close by)! Mayurbhanj, elev. 3000 ft.! FIs, 
April — May. Fr. following May. Evergreen. 

Blaze flesh-cold. Buds and young twigs densely strigosely hairy. L. with about 
8 rather prominent sec. n. The male flowers are contracted at the base and 
articulate, but can scarcely be said to be stalked. 

39. BISCHOFIA, Blume. 

One species only, easily recognised from its alternate 3-foliolate leaves 
and small flowers in lateral panicled racemes. Flowers dioecious. 
Sepals 5, orbicular, concave and hooded over the large anthers in bud, 
finally reflexed, caducous, ovate in the female. Disc 0. Stamens 5, one 
opposite each sepal, with very short filament, inserted under the peltate 
pistillode. Stammodes in female small or 0. Ovary 3 — 4-cellea, with 
linear recurved styles. Ovules 2 in each cell. Fruit globose fleshy, with 
3 — 4 cells lined with a parchment-like 2-valved endocarp. Seed oval. 

l m B. javanica, Blume. Areng, Th. ; Ha jam, M. ; Pader, S. 

A moderate-sized tree with long-petioled 3-fol. leaves and crenate or 
serrate, rarely entire, elliptic-oblong to obovate leaflets, 3 — 6" long, 
suddenly acuminate or caudate, glabrous, rather strongly nerved and 
sometimes with glands in the nerve-axils. Male flowers scattered and 
clustered on the panicle branches, anthers yellow. Fruit *3" diam., 
brown or black. 

Not common but occurs throughout the province along streams. FIs. March — 
April. Fr. Oct. — Dec. Evergreen, new shoots March — April. 

Bark dark, flaking when old, blaze pink with crimson juice, then whitish. 
Petiole 2-5 — 6" long, terminal petiolules -75 — 15", lateral short. Panicles 3- 4" 
from the scale axils of the new shoots. 

It is an excellent wood for planking and the ceilings of some forest rest-houses 
have been made from it. 

40. EUPHORBIA, L. Spurge; Milk-bush. 

Trees or shrubs, often with thick fleshy branches and stipular spines, 
with alternate leaves ; or herbs of various habit with opposite or alter- 
nate leaves, always with milky juice. Leaves entire or toothed, some- 
times pscudo-whorled, often caducous or reduced in the fleshy species. 
Stipules present or not. Inflorescence composite. Male flowers of naked 
peaicelled stamens usually many together, frequently in 5 groups, in a 
calyx-like 4 — 5-lobed involucre, the lobes thin, sepaloid, entire or divided, 
alternating with large, rarely small, glandular processes forming an 
outer whorl, or in some cases glands solitary, and sometimes furnished 
with a petaloid expansion or limb or with horns. Involucres 1 -sexual 
or usually 2-sexual, containing a solitary central female flower consist- 
ing of a pedicelled ovary, naked or sometimes with rudiments of a 3- 
merous calyx. Ovary 3-celled, more or less deeply 3-lobed, styles 3, 
free, or more or less connate, often 2-lobed or 2-fid, ovule 1 in each 
cell. Capsule of three 2-valved cocci, separating from a columella when 
ripe, fruiting pedicel elongate and usually decurved. Seed with or with- 
out a caruncle. 

B.O.— 10 
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I. Fleshy trees or shrubs or (fusiformis) an undershrub with 
subterranean rootstock. Leaves alternate fleshy or 0. 

Inflor. not leafy (Sec. Euphorbium ): — 

A. Armed with stipular spines. Involucres in 2 — 3- 

chotomous cymes: — 

1. Branchlets not winged: — 

Spines not on prominent tubercles. Anthers didy- 

mous, purple 1 . nizuha. 

Spines on prominent tubercles which are sub-con- 
fluent in 5 lines. L. obovate or spathulate 3 — 6". 

Anthers apiculate 2. neriifolia. 

Spines on distant tubercles. L. ovate to oblong- 
ovate. Anthers yellow, not apiculate, oblong or 
didymous .3. ca duci folia. 

2. Branchlets 3 — rarely 4 — 5-winged: — 

End 3 — 6 joints of branches under 8" long . . 4. antiquorum. 

Penultimate and preceding joints over 9" long . . 5. trigona. 

B. Without spines: — 

Aerial stem 0. Leaves and cymes as in nivulia . . 6. fusiformis. 

Tree or shrub. L. very small. Involucres clustered . 7. tirucalli. 

II. Shrubs or herbs, neither very fleshy nor umbellatcly 
branched. L. alternate or upper opposite. Involucres 
with a single large gland, often with brilliantly coloured 
bracts (Sec. Poinsettia ): — 

Garden shrub. Inflor. with brilliant scarlet bracts . 8. pulcherrima. 

Garden herb or undershrub. Bracts of inflor. parti- 
coloured 9. heterophylla. 

Introduced herb. Bracts mostly green or pale at base 10. gcniculata. 

HI. Herbs umbellately branched above, upper leaves opp. or 
whorled. Involucres regular, glands not petaloid (Sec. 

Tithymalus): — 

A. Final ramifications of inflorescence forming a sympo- 

dium on which the solitary involucres are axillary . 11. perhracteata. 

B. Inflorescence umbellate or dichasial throughout: — 

Perennial. Invol. glabrous, lobes triangular, fimbriate 12. prolifera. 
Annual. Invol. hairy within, lobes ovate cilia te . .13. dracunculoides . 

IV. Herbs, rarely umbellately branched, leaves all opposite 
with oblique base. Glands of invol. often with a 
petaloid limb or appendage. 

A. Involucres sub-solitary in the axils of the uppermost 


leaves which imbricate and conceal them: — 

Erect. Limb of glands entire 14. pycnostegia. 

Ascending. Limb of glands laciniate . . . .15. cristata. 

B. Involucres cymose, cymes axillary and terminal. 

Leaves *3 — 1*5": — 

Glabrous or thinly pubescent. Cymes not capitate . 16. hy per ici folia. 

Hispidly pubescent. Cymes capitate . . . .17. liirta. 

Prostrate. Cymes few-involucred, sessile, pink . .18. rosea. 

C. Prostrate herbs with leaves under -3". Involucres 
solitary or clustered axillary: — 

1. Involucres pubescent: — 

L. *15 — -3" crenulate 19. thymifolia. 

L. *1 — *14" entire, villous 20. granulata. 

2. Involucres glabrous: — 

L. *17 — -25" coriaceous, sometimes toothed at 
apex 21. microphylla. 


1. E. nivulia, Ham. Syn. E. nereifolia in F.L and Bombay Flora.* 
Sij, Beng. ; Etke, K., S. 

A tree 10 — 30 ft. high, with straight trunk and terete, jointed, spread- 
ing, often whorled branches, with straight geminate stipulary spines (or 
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some unarmed). Pairs of spines inserted on flat brown or black corky 
areas, not on swellings of the branchlets. Leaves (usually only present 
in the r.s.) up to 9" by 2'5", fleshy, linear-oblanceolate or spatnulate, 
obtuse, apiculate, base narrowly cuneate, nerves only visible by trans- 
mitted light. Petiole 0. Cyme about twice forked, borne at the leaf- 
scars towards the ends of the branchlets, 1 5" long. Involucres yellow, 
anthers purple with yellow pollen. Stigmatic lobes flattened and slightly 
expanded. Capsule sharply 3-lobed, lobes compressed. 

The common indigenous species, frequent on barren rocks and in rocky places 
from Shahabad! and the Gaya and Curruckpur hills! southwards. Santal P. on 
trap! Sambalpur, occasional even on the shales near nalas! Common on the 
quartz rocks of the Jhargati hills! Found in association with Sal in the Maniband 
forest, Puri ! FIs. Feb. — April. Fr. April. Leafless Feb. — June or longer according 
to situation. 

Bark thick rugose and corky on large trees. Stipuiar spines -12 — -3" long, 
usually black. Cyme normally consists of a peduncle, -3" long, two sec. peduncles 
•5", each with two tertiary ped. -3 — 5" long, bracts inconspicuous, upper oblong 
truncate keeled and toothed. First involucre usually disciform, male only, others 
sub-cam pa nu late with a single female finally with recurved pedicel. Lobes and 
numerous bracteoles of the involucre fimbriate. Glands 5, fleshy, transversely 
oblong. 

The milky juice is taken internally by the Kols as a violent purgative in cases of 
fever. 

2. E. neriifolia, L. Syn. E. ligularia, Roxb. ; E. nivulia, Cooke in 
Bombay Flora.* Etke, K., S . ; Mansa-sij, Beng. 

A large branched shrub or small tree, 6 — 15 ft. high, with the pairs 
of stipuiar spines on tubercles or swellings of the branchlets, these 
tubercles more or less confluent in five vertical or slightly spiral lines, 
so that the branch is more or less obtusely 5-gonous in section. Leaves 
obovate, very similar to those of the last species. Involucres yellowish, 
3 — 7 in a cyme, usually 3, with a very short fleshy peduncle about 
*15" long. Oldest involucre, male, 2-bracteate, bearing in the bract axils 
a 2-sexual involucre, the opposite bracts of which may in their turn 
bear each a peduncle and are 3-lobed with central lobe toothed. Lobes 
of involucres broadly cuneate and fimbriate, much as in last species. 
Anthers sagittate, apiculate (teste Roxburgh), colour not noted . Fruit 
as in last. Style 3-fid, stigmas slighdy dilated and minutely toothed. 
Fruit much as in last species. 

Common in village hedges. Nowhere seen wild unless the next is its wild form. 
FIs., Fr. Feb. — April. 

3. E. caducifolia, Haines , 

A dense shrub with several stems from the root or densely branched 
close to the ground. Branchlets with small rather distant tubercles, not 
confluent, with a very black areole bearing two black stipuiar spines as 
in last. Leaves broadly-ovate with crisped margin, becoming more 
oblong-obovate and cuspidate with age, but not exceeding 2 — 3" and 


* Cooke follows Roxburgh in the nomenclature of these two species, but the 
Linnean description of neriifolia and his quotation of Commelin's figure, which 
exactly agrees, leaves no doubt that he was not referring to Hamilton's subse- 
quently named nivulia , but to the common village form with tubercles In 5 rows. 
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then falling. Involucres solitary or 2 — 3 nate on very short fleshy 
peduncles, usually bearing a central male involucre and two pedicelled 
2-sexual involucres, with very stout pedicels *25" long or *4" in fruit. 
Involucre *17" diam., lobes broadly oblong obcuneate toothed, scarcely 
fimbriate. Anthers yellow , oblong with oblong or linear-oblong lobes 
and longitudinal dehiscence (or sometimes with the lobes erecto-patent 
or globose, possibly from a different species in the same locality). The 
male flowers are in 5 distinct groups (more visible when old) opposite 
the lobes. Styles connate for half their length then spreading with 
minutely 2-lobed stigmas. 


Wild on rocks on the Puri coast I FIs., Fr,, Jan. — April. 

If the variation in the shape of the anthers indicated above is correct, this may 
be the wild form of E. neriifolia, but more observations in sit'd, and more specimens 
are required ; especially the colour of the anther in neriifolia should be noted. 
The pollen-grains are yellow, 3-grooved and in section 3-lobed. Ovary sharply 3- 
gonous, microscopically thinly papillose. Capsule *2" long, -4 — 5" diam., with 
compressed cocci much as in last two species. Seed smooth, globose. The bracts 
of the 2-sexual involucres corresponding to the lobed bracts in neriifolia are con- 
cave and minutely toothed, not lobed. There is sometimes a rudiment of a 3- 
lobed calyx under the fruit. 


4. E. antiquorum, L. Etke, S . ; Tidhara-send, H . ; Baj-varan, Beng . ; 

Dokana-sij, Or. 

A much branched small tree, 12 — 25 ft. high, with jointed branches 
and usually 3 — , more rarely 4 — 5-winged branchlets, the wings repand- 
sinuate with short stipulary spines. Leaves fugacious and small, fleshy, 
obovate-oblong or spathulate, 5" long. Cymes usually short and 3-in- 
volucred only, longer in fruit, but once-forked and 7-involucred in 
vigorous specimens. Styles free, 2-lobed. Cocci compressed. 

Not indigenous, except, perhaps, on the laterite in Khurda. Frequently seen in 
village hedges, especially in the south. FIs., Fr. Dec. — Jan. Leaves Aug. — Sept. 

The joints in this species are short, especially towards the ends of the branches, 
where they are usually as broad as long. 


5. E. trigona, Haw. Vern. names of last. 

A tree, 10 — 20 ft. high, with ascending branches and 3-winged branch- 
lets much as in the last species, but the wings less broad in proportion 
to the length of the joints, which bear more numerous small tubercles 
and geminate spines ; the penultimate and older joints are nearly 
always over 9" long, while the 3 — 6 last joints of E. antiquorum are 
under 8" long. Leaves obcuneate, ) — 2" long, pale beneath. 

Introduced only and now frequently planted on railway platforms (as is the 
last), in gardens, etc. FIs., Fr. Feb.— April. 

Cymes mostly short and 3-involucred. Central one usually male only as in 
other species (in E . antiquorum the central one is described in F. B. 7. as female ; 
this is not in accordance with my observations). Anthers didymous. Styles 
shortly connate, stigmas . .emarginate. 

6. E. fusiformis, Ham. Syn. E. acaulis, Roxb. 

A dwarf species reduced to an underground rootstock, *75 — l'S" diam;, 
producing annually from its apex a crop of sessile or sub-sessile oblan- 
ceolate or broadly obovate-spathulate leaves, 6 — 8" long by 13 — 3*8" 
broad, the margin often crenulate-crisped. Involucres *25" diam., 3 — 7 
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in a short- or long-peduncled cyme which may be up to 6" in length, 
lobes spathulate, fimbriate. Styles combined half-way. Capsule *3" diam. 

Very common on white sandy soil in the forests of N. Champaran! Purneah, 
Roxb. FIs. April. FI., Fr. March — May. The leaves appear in the rains and remain 
till December or January. 

Except for its habit the plant reminds one altogether of the nivulia-neriifolia 
group. 

7. E. tirucalli, L. Lanka-sij, Beng. [tirucalli is the Tamil name). 

A small tree easily recognised from the erect branches and smooth, 
terete, polished, whorlcd or fascicled branchlets, not much thicker than 
a quill, which bear in the rainy season small linear-oblong leaves, 
25-— 5" long. Involucres clustered in the forks of the branchlets, shortly 
pedicelled, mostly female, campanulate, glands S — 3, transversely oval 
peltate, lobes short, hairy, bracteoles numerous, lacerate. Female woolly, 
styles short, recurved, 2-lobed. Capsule * 2 ", cocci compressed, velvety. 
Seeds ovoid, smooth. 

Naturalised in parts of Puri and frequent in village hedges, chiefly in the south. 
FIs., Fr. r.s. 

8. E. pulcherrima, Willd. The Poinsettia. 

A lax shrub, 10 — 15 ft. high, with leafy fistular branchlets. Leaves 
alternate, elliptic or oblong, 4 — 6 " long, repand-dentate. Involucres in 
corymbose cymes surrounded by brilliant scarlet foliaceous bracts (or, 
in variety albida , bracts white), involucres with a large, unilateral, 
ellipsoid, compressed, yellow gland. 

Cultivated in all Indian gardens and one of the most ornamental shrubs when in 
flower. FIs. c. s. Native of Central America. 

It is usually rigorously cut back after flowering or becomes very straggling and 
is easily propagated (like all the preceding species) from cuttings. Whether it 
ripens seed or not I do not know. 

9. E. heterophylla, L. 

A herb, 1 — 4 ft. high, like a dwarf Poinsettia but far less handsome. 
The leaves are almost lobed and the floral bracts are green, with the 
scarlet colouring never extending more than half-way up, often less. 
Here, also, the coloration may be white. The gland is single as in 
E. pulcherrima. 

Common in gardens. FIs., Fr. all the year. 

It is a native of America, where it is widely distributed. It seeds itself very 
readily in this province, becoming quite a weed in some gardens. 

10. E. geniculata, Orteg. Syn. E. prunifolia, Jacq. 

A herb, 2—3 ft. high, with long-petioled, oblong-obovate, sub-entire, 
shallowly denticulate leaves, 3 — 4" long, the lower alternate, the upper 
opposite with stipular glands, secondary nerves 12 — 18, fine but distinct. 
Involucres very small, T" long at flowering time, campanulate in dense 
corymbose cymes only *7 — 1" diam., with the subtending leaves whitish 
or pale near the base. Gland one, large-stalked, with expanded disci- 
form hollow top. 
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Cultivated fields and sometimes in gardens! FIs., Fr. Aug. — Oct. Annual. 

Internodes below the inflorescence usually very lone. Lobes of involucre very 
broadly oblong lacerate, with often gland-tipped fimbriae. Male fls. numerous 
without bracteoles, anthers broadly oblong with longitudinal dehiscence. Ovary 
glabrous, styles shortly connate, 2-fid, erect with subulate stigmas. Capsule 
smooth, seeds dark grey, truncate at the lower end. 

11. E. perbracteata, Gage. 

A rather coarse annual, 18 — 30" high, with pale stems, 2— 3-choto- 
mously paniculately branched above, lower leaves alternate, sessile, 
narrow, oblong, 2" long, deciduous, upper opposite, broader, those on 
the panicle ovate to orbicular, united at their base, about 7" broad 
and rounded at tip, with many nerves from the base, a pair at each 
fork and sub-imbricate on the final branches of the inflorescence. 
Stipules 0. Involucres solitary in the upper forks and cymosely sub- 
spicate (in scorpioid biparous cymes), one in each pair of bracts alter- 
nately each side of the rhachis (sympodium), very shortly pedicelled, 
tubular-campanulate, 1" long in flower, lobes membranous, small, 2- 
toothed, glands 4, truncate, broadly oblong, with a reflexed horn each 
side, petaloid limb 0. 

Behar, Kurz\ I have collected it in cultivated fields only as though introduced. 
Fls., Fr. Feb.— April. 

Stamens few without hairs or bracteoles, the filament stouter than its slender 
pedicel, anther cells globose transversely, laterally dehiscent. Ovary glabrous,, 
styles connate at base, 2-lobed, stigma slightly expanded. Cocci *17", smooth. 
Seed dark grey or brown marbled, *1 — -12", caruncle deciduous. 

12. E. prolifera, Ham. 

Erect, herbaceous, from a woody rootstock with several stems 1 — 2 ft. 
high, with close linear leaves or scattered linear-oblong or oblong, or 
towards and on the inflorescence, ovate leaves. Inflorescence of several 
(usually 4 — 5) umbellately spreading branches, with a pseudo- whorl of 
leaves at its base and a terminal involucre ; branches with a pair of 
leaves also terminating in an involucre. From the side of the involu- 
cres other lateral branches may either continue the inflorescence or are 
purely vegetative, so that after flowering and fruiting the plants are 
much paniculately branched above with leafy shoots (proliferous). 

Higher plateaux of Chota Nagpur. Neterhat, elev. 3000 ft., frequent! Fls., Fr. 
April — June. 

The new shoots after fires may have orbicular ovate leaves, • 5 " long, and a sub- 
verticil of sessile, broadly ovate leaves *6 — *7" long supporting the young 
inflorescence. All involucres 2-sexual with one female, central involucre shortly 
stipitate, *15" diam. Glands 5 — 7, shortly stipitate, transversely oval and toothed 
or semi-lunate and 2-horned. Anther lobes oval, erecto-patent dehiscing across 
the top. Capsule 3-lobed, *25" long, with a pedicel *2—3" long, styles 3, short 
recurved with 2-lobed stigmas. 

13. E. dracunculoides,^ ^7e Parwa, S . ; Jychi, Chagulpuputi, Beng. 

A glabrous annual, 4—8", rarely 12—18" high, with opposite or 
repeatedly dichotomous branches, often umbellate above. Leaves sessile, 
linear, linear-lanceolate or linear-oblong, 7 — 2" long, the lower alter- 
nate, secondary nerves not visible. Involucres solitary at the forks, tur- 
binate or campanulate, sub-sessile, glabrous without, hairy within, *06" 
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Capsule *15" with pedicel about as long, cocci reticulato- venose 
with a median dorsal nerve, but scarcely keeled. 

In fields. Bettiah! Behar, abundant, /. D. HA Chota Nagpur, occasional! 
FIs., Fr. Nov. — March. 

Leaves usually narrowed towards the base, floral usually shorter and broader. 
Glands transversely oblong 2-cornute, horns often slender, lobes ovate, denticulate, 
ciliate. Anther-cells globose. Styles as long as young ovary, 2-fid. Seeds 
tubercled, caruncle depressed. 

14. E. pycnostegia, Boiss. Syn. E. zornioides (in Bengal Plants), 

A slender erect annual, about 12 — 18" high, with opposite oblong or 
linear-oblong leaves 1 — 1*5" long, rounded at the apex, very minutely 
serrulate, glabrous, base oblique semi-cordate, secondary nerves very 
obscure. Involucres mostly solitary in the axils of the uppermost leaves, 
which arc mostly distichously imbricate and sometimes pale between 
greener reticulations. Lobes of involucre toothed, glands with a large 
obovate petaloid limb. Seeds granulate. 

Beliar, Kurzl FIs., Fr. Sept, (in C. P.). 

Youngest leaves slightly silky beneath in some specimens. Petiole hardly any. 
Stipules minute or indistinct. 

15. E. cristata, Heyne, 

A prostrate or ascending annual with slender stems, 6 — 10" long, 
clothed with long flexuose hairs, often dichotomously branched above. 
Leaves opposite, covered with long flexuose hairs, ovate-cordate obtuse 
serrulate. Involucres sub-sessile, hairy, sub-solitary, in the axils of the 
uppermost leaves which are distichously imbricate, lobes linear-lanceo- 
late, glands with a pectinate and fimbriate petaloid limb. Cocci globose. 

Very rare. Behar, Kurzl 

16. E. hypericifolia, L. 

A herb of various habit with stems 6" to 2 ft. long (or high), with 
oblong or somewhat obovate obtuse or rounded serrulate leaves under 
1*7" long, with oblique rounded or cordate base. Involucres campanu- 
late minute, *07" long, in numerous small cymes, axillary or terminat- 
ing short axillary branchlets, about *5" diam., with erect, narrow 
lanceolate bracts at all the nodes. Lobes of the involucre narrowly 
lanceolate, acuminate, longer than the shortly stipitate glands, which 
are 4 — 5, disciform, usually with a minute white or pink petaloid limb. 
Ovary and capsule glabrous, appressed hairy or hispid. Seeds smooth 
“or with shallow transverse pits” (F. B. /.). 

A common weed in open situations, probably in all districts. FIs., Fr. Dec. — 
May, perhaps all the year round. 

The following two varieties at first look distinct: 

Var. a. A large form with sub-woody, sub-erect or ascending stems, puberulous 
branches, swollen nodes and lower leaves 1*5" long crenulate above. Stipules 
subulate or setaceous. Involucre and ovary nearly glabrous. Petaloid limb 
minute, white, or apparently (in dried specimens) obsolete, the gland often pink. 
Chota Nagpur! 

Var. fi. Stems spreading, procumbent more pubescent, leaves *5 — *75", appressed 
hairy beneath. Involucres pubescent, the lobes ciliate, glands with a distinct, but 
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small, pink petaloid limb. Chota Nagpur! A similar form in Purneah! but more 
erect. 

Seeds of the last oblong, keeled opposite to the fine raphe, and with two 
depressed or flattened faces, grey (microscopically punctulate). 

17. E. hirta, E, Syn. E. pilulifera (. F.B.I. ); Pusi-toa, K S . ; Barakerui, 
Beng. 

An erect or decumbent roughly hairy herb, 8" to 2 ft. high, with 
opposite unequal-sided serrulate elliptic-oblong obovate or oblong-lan- 
ceolate leaves, *75 — 1*5" long, with acute or cuneate tip. Involucres 
minute, *04 — *05" long, crowded in capitate finally peduncled axillary 
cymes, hairy, campanulatc, with 4 shortly stipitate red-tipped glands 
without a limb or with a minute fleshy rounded green or white limb. 

A common weed everywhere. FIs., Fr. all the year round, annual. 

Pubescence often curly. Leaves sometimes sub-rhomboid, the upper extremity 
nearly always acute; one variety prostrate with leaves under 1" long and with a 
black patch in the centre of each ; lower surface pale and hispidly hairy on the 
3 — 4 rather strong sub-flabellate nerves, hairs sometimes red or brown, those on 
the stem usually coarse and finer silky ones beneath. Petiole -12 — • 2 " long. 
Stipules of glands or fimbriae, minute. Cymes always congested, at first sub- 
sessile but peduncle elongate and finally sometimes forked and sometimes 1" long, 
from nearly all the alternate axils. Involucre minute, only *04" long, strigose, lobes 
subulate ciliolate exceeding the minute stipitate glands or as long, glands scarcely 
dilated above, tip concave, sometimes with a distinct minute fleshy limb (without 
a perceptible limb, F.B.L). Styles 2-fid to base. Capsule hairy, *05" long, seed 
oblong, reddish, 3-keeled and faintly transversely rugose. 

The root is given to allay vomiting by the Santals, and the plant to nursing 
mothers as a galactagogue. 

18. E. rosea, Retz. Syn. E. auricularia, Boiss. 

A little herb with woody rootstock, many slender prostrate flexuous 
stems up to 12" long from a perennial rootstock and opposite, coriaceous, 
obliquely obovate, oblanceolate-oblong, or linear-spathulate leaves *3 — *6" 
long with rounded crenulate tip. Involucres solitary or few in small 
sessile cymes conspicuous from the general pink or purple colour of 
all its parts. Involucre *12", sub-campanulate, glabrous, lobes trian- 
gular-ovate, acute, 3 — 5-fid, glands with a conspicuous rosy limb. Styles 
deeply 2-fid, stigma spathulate. Capsule minutely tuberculate or 
smooth (in our plant). Seed keeled. 

Sands of the Orissa coast between Puri and Konarak, common! Chilka Lake, 
Alcockl 

This little plant is conspicuous in the rains when in flower from the rosy cymes. 
It has been named E . auricularia , Boiss. in the Calcutta Herb., on account of the 
involucre and capsules being perfectly smooth, but Colonel Gage considers it 
scarcely distinct from E. rosea with which it is united in the F.B.L 

19. E. thymifolia, L. Nanha pusi-tuar, 5. 

A small herb with numerous horizontally spreading branches which 
are pubescent above and glabrous below, small, opposite, distichous, 
obliquely oblong, rounded, minutely crenulate leaves, *15 — *3" long, and 
small axillary green or pinkish clusters of involucres without a common 
peduncle. Capsules erect, pubescent, *03". 

Chiefly in the moister districts. Purneah! Singbhum! Manbhum, Campbell , 
Kurzl Ranchi, Wood\ Perhaps in all the districts. FIs., Fr. r.s. 
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Stems often pink with short branches successively to the right and left from 
each alternate pair of leaves. Petiole minute. Stipules subulate, hairy. Involucres 
03" turbinate pubescent, glands minute, stipitate, with or without a minute 
petaloid limb. Capsule erect, pubescent. Seeds with shallow transverse furrows. 

20. E. granulate, Forsk. Kantha arak’, S. 

A small procumbent herb with many villously hairy stems, 2 — 8" long, 
from a stout rootstock, villosely-hairy all over. Leaves minute, 
*1 — *15", rarely *2", opp., broadly oblong with oblique base of some- 
what obovate, apex obscurely denticulate, stipules scarious. Invol. 
minute, 04" long with oblong lobes, glands often without a limb. 
Capsule hairy, cocci with rounded backs. Seeds acutely oblong 
tetragonous, faintly pitted or rugulose-lacunose, sericeous. 

Dry plains. Gangetic Plain I but no satisfactory specimens seen by me from 
our area. Chota Nagpur, Prain . FIs. Oct. — April. 

21. E. microphylla, Heyne. Svn. E. serpens, var. indica, Boiss. 

Very similar to E. granulata , but with slender root, glabrous or only 
sparingly villous, leaves usually larger, *12 — *24", entire or toothed. 
Petiole distinct. Stipules subulate. Involucre minute, ‘02", lobes ovate 
very acute or mucronate, glands distinctly pedicelled. Styles spreading. 
Cocci distinctly keeled, glabrous or sparingly villous. Seeds ovate, 
acutely tetragonous, nearly smooth (undulately rugulose), whitish-blue. 

Banks of stream, Behar, J.D.HA Bettiah, Hieronymus ! FIs., Fr. Sept. — March. 

The Bettiah plant is villous and scarcely separable from granulata , except in the 
keeled cocci ; glands narrow-elliptic, limb a mere rim, lobes minute lanceolate with 
small villi or bristles, styles very short, seeds transversely furrowed. 

41. SYNADENIUM, Boiss. 

Shrubs with unarmed terete fleshy branches and well-developed alter- 
nate entire somewhat fleshy leaves. Flowers reduced to single stamens 
in the male and a single ovary with or without a rudimentary perianth 
in the female, the males or males with a single female collected into 
capitula as in Euphorbia, but with the glands of the involucre com- 
pletely fused with one another into a continuous fleshy ring ; lobes 
(outer) of the involucre as in Euphorbia, but inner bracts surrounding 
groups of male flowers connate by their inner margins, thus forming 
an inner involuccl round the female flower where present. Capsule 
3-lobed. An African genus. 

1. S. Grantii, Hook. f. Syn. S. umbellatum, Pax. African Milk Bush. 

An erect bush, 6 — 7 ft. high, with green terete branches, the ultimate 
ones about *3" diam., and numerous oblanceolate or obovate scarcely 
fleshy leaves 3 — 6" long, dark green and often clouded above with the 
very oblique secondary nerves much more evident than in the fleshy 
Euphorbias. Involucres in somewhat supra-axillary cymes, 2 — 6" long 
at the uppermost axils, repeatedly forked or branches umbellately 3 — 5- 
nate, hairy above. Involucres 3" diam., saucer-shaped, red-purple, the 
pulvinatc annulus (connate glands) entire or wavy, somewhat pubescent 
at base, densely covered with close papillae on the inner side, lobes 5, 
erect, sub-quadrate, shortly fimbriate or toothed. Usually 2-sexual. 
Ovary tomentose. Perianth annular, sub-entire. 
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Common in hedges about Cuttack, and occasionally elsewhere in gardens! Fla., 
Fr. Jan. — Feb. 

The distinctions described between & Grantii and S. umbellatum disappear if a 
number of Indian specimens are examined growing freely. The leaf margins are 
ciliate, or the pubescence extends for some distance from the margin, which is 
often incurved at the lower part and tapers into a short petiole. Involucres 
supported by scarious oblong truncate bracts, -1 — -15" long. Involucel more or 
less villous. 


42. PEDILANTHUS, Neck. 

Somewhat fleshy shrubs with milky juice, leaves alternate below, floral 
opposite. Flowers as in Euphorbia, but involucre zygomorphic, slipper- 
shaped (in our species), with the florets exserted from the toe, and the 
heel composed or the saccate base of an outermost superior shorter lobe 
or “appendage,” containing inside at its base 2 — 6 large tumid glands, 
rarely glandless. Involucral lobes very unequal, two anterior largest, 
three dorsal smaller (the appendage is considered as not homologous 
with a lobe and is exterior to the involucre proper, its morphology 
seems doubtful), innermost ligulate. Style stout, beak-like, with 3 short 
2- toothed lobes, 

1. P. tithymaloides, Poit. Bilaiti-sij, Vern.; Adjutant’s Hedge; Jew’s 
Slipper. 

A fleshy shrub or undershrub with many erect stems, usually about 
3 ft. high, but sometimes much larger, bearing numerous more or less 
elliptic leaves and red or orange slipper-shaped involucres in dicho- 
tomous cymes with caducous bracts. 

Very common in gardens and hedges. There is a variegated form with white on 
the leaves. Native of tropical America. 


FAM. 30. CALLITRICHACE/E. 

Small weak terrestrial, amphibious or aquatic herbs, with opposite 
or sub-verticillate (when floating), narrow entire 3-nerved leaves. Hairs 
sometimes stellate. Flowers monoecious, reduced to a single .stamen in 
the male and a single naked ovary in the female, usually solitary, 
axillary, supported by two bracteoles at right angles to the leaf, some- 
times a single male sub-tended by the bracteoles and an outer female 
in the same axil, but without bracteoles. Filament slender, anther 
2-celled, with lateral dehiscence. Ovary of two carpels, each divided 
by a partition to form a 4-celled compressed 4-lobed ovary, with 2 simple, 
subulate, stigmatose styles. Ovules 1 in each cell, pendulous, anatro- 
pous, with ventral raphe and only one integument. Fruit 4-lobed, 
splitting into 4 cocci or drupels. Seeds with thin testa and fleshy albumen, 
pmbryo central terete. 

Only one genus. 


1. CALLITRICHE, L. 

1. C. stagnalis, Scop. 

A small water-weed with the upper leaves forming a floating rosette, 
obovate-spathulate, *5 — *75" long. The minute yellow anthers can often 



2. Reinwardtia.] 


31. LINACEJE . 


1SS 


be detected with the naked eye from the axils of the rosette of leaves, 
the female flowers are usually submerged, at least in fruit. Fruit sub- 
orbicular with acute keeled but scarcely winged lobes. 

Sirguja plateau, 2000 ft., in still water near a stream, Wood . 


FAM. 31. LINACEJE. 

Herbs or shrubs with alternate simple usually entire leaves. Stipules 
sometimes intrapetiolar or 0. Flowers 2-sexual. Sepals 4 — 5, free or 
connate below. Petals contorted or rarely imbricate. Stamens diplos- 
temonous, the alternate ones sometimes reduced to minute staminodes, 
filaments united at the base into a hypogynous or somewhat perigynous 
ring, anthers versatile. Glands 5 or (), usually adnate to the staminal 
ring, sometimes 2-lobed. Ovary 3 — 5-celled, not lobed ; styles 3 — 5, 
sometimes connate below. Ovules 1 — 2 axile, anatropous. Fruit 3 — 5- 
coccous, or drupaceous. Albumen fleshy or 0. Embryo nearly as long 
as the seed, straight, rarely incurved, cotyledons broad, radicle superior. 

Herbs. Perfect stamens 5. Styles 5 1. Linum. 

Undershrubs. Perfect stamens 5. Styles 3 — 4 .... 2. Reinwardtia. 

Shrubs. Perfect stamens 10. Styles 5 3. Hugonia. 

Cultivated shrub. Perfect stamens 10 — 12. Styles 3 — 4 . . 4. Erythroxylon. 

1. LINUM, L. Flax. 

Herbs with narrow entire leaves. Stipules 0 or glandular. Stamens 5, 
perfect, staminodes minute. Disc of 5 glands. Ovary 5-celled, the cells 
sometimes divided into 2. Styles free. Cocci 5, 1- or partially 2-celled, 
2-seeded. 

1, L. usitatissimum, L. Unchi, K. ; Tisi, alsi, H. ; Tisi, Mosina, 
Beng.; Pesu, Or.; The Flax or Linseed. 

An annual 1 — 2 ft. high with stem simple below, linear or lanceolate 
leaves, 3-nerved at base and blue flowers, *7 — 1 " diam. Capsule about 
as long as the acuminate sepals. 

Extensively cultivated and forming fields of a beautiful blue when in full flower. 
In all the districts. FIs., Fr. c.s. 

It is grown for its seed only, the flax not being manufactured. A pint of raw 
linseed oil with an ounce each of laudanum and spirits of turpentine is one of the 
best remedies for colic in ponies. 

2. REINWARDTIA, Dumost. 

Undershrubs with entire or crenate leaves and minute subulate 
caducous stipules. Flowers yellow in cymose fascicles. Stamens 5 per- 
fect, hypogynous, connate below, with intermediate subulate staminodes. 
Glands 2 — 3. Ovary 3 — 4-celled, cells 2-locellate, styles 3. 

1. R. trigyna, Planch (inc. R. tetragyna. Planch) . Langora, Vern. 

A very pretty small shrub, 2 — 4 ft. high, with green herbaceous 
branches, ovate-oblong to elliptic-lanceolate, entire or crenate-serrate 
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leaves, and bright yellow or chrome-yellow flowers, 1 — 1*5" diam., on 
numerous small axillary branchlets, rarely solitary or in terminal cymes. 

On shady banks and ravines. N. Champaran! Gaya! Chota Nagpur! Angul! 
Probably therefore in all districts. FIs. Oct. — Feb. Fr. Feb. — March. Perennial, 
evergreen. 

Branches sometimes woody, erect or prostrate and rooting, glabrous. L. up to 
3 — 4" rarely sometimes with minute teeth, mucronate, narrowed into the slender 
*5 — 1" petiole. Sepals erect. Petals obovate. Styles 3 (R. trigyna) or 4 — 5 ( R . 
tetragyna). Capsule *3" diam., depressed globose, with alternate green and orange 
bands in some states. 

Is well worth a place in the garden. 

3. HUGONIA, L. 

Leaves stipulate. Flowers yellow, the lower peduncles converted into 
spiral hooks. Stamens 10, hypogynous, with glandular swellings on the 
ring between the filaments. Ovary 5-celled, styles 5, filiform. Ovules 2, 
collateral in each cell. Drupe globose. Seeds compressed, albuminous. 
Cotyledons flat. 

1. H. mystax, L. Chulijinka, Or. 

A sarmentose or climbing shrub, of which the short branchlets bear 
opposite circinate tendrils (modified peduncles) below the clusters of 
obovate-elliptic, entire leaves which are 1*5 — 3" long, or less on the 
flowering branchlets. Flowers 1 — 1*5" diam., yellow. Drupe yellow, 
orange or red, • 5 " — *6" diam. 

Scrub jungles of Puri Dist. frequent. FIs. May — Aug. Fr. Sept. — Nov. 

Young parts yellow tomentose. L. usually rounded at apex (obtuse or subacute, 
F. B. /.), young with a few yellow hairs on mid-rib. Sec. n. fine spreading, very 
reticulate between. Peti, very short. Stipules subulate, *2". Sep. ovate-lanceolate, 
tomentose, *25". St. 5 long and 5 shorter, exserted. 

4. ERYTHROXYLON, L. 

E . coca, Lamk., has been grown on the Ranchi plateau for the drug cocaine 
derived from its leaves, but without much success commercially. It is a native of 
the Andes and Peru. 

E . monogynum, Roxb., might possibly be found in Kalahandi. It is a bright- 
green shrub with cuneate-obovate leaves and red edible drupes. 


FAM. 32. MALPIGHIACE/E. 

(In the Indian Genera.) Climbing or sub-erect shrubs with opposite 
entire leaves. Stipules small or 0. Flowers moderate-sized or rather 
small, regular or irregular, with articulate pedicels, racemed or panicled, 
2-sexual. Sepals 5, more or less connate below, one or more sometimes 
furnished with a large gland. Petals 5, imbricate. Disc obscure. 
Stamens 10, hypogynous or sub-perigynous, one or more sometimes 
larger than the others, filaments sometimes connate below. Ovary 3- 
celled, sometimes angled, with 1 — 3 straight or coiled styles. Ovule 1 
in each cell, axile, pendulous, with ventral raphe and superior micropyle. 
Fruit of 1—3 winged samaras. Seed exalbuminous, embryo straight or 
'Curved. 
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It is a large American family and several pretty exotic erect shrubs ( Malpighia , 
Galphimia , etc.) are grown in Indian gardens. These have often small and toothed 
leaves and the fruit without wings. 

Sub-erefct or scandent. FIs. m.s., irregular 1. Hiptage . 

Scandent. FIs. rather small, regular .2. Aspidopterys . 

1. HIPTAGE, Gaertn. 

Stout climbing or sub-ercct shrubs with coriaceous leaves and some- 
times intramargmal glands. Stipules 0. Flowers in simple or branched 
racemes, irregular. Calyx with large glands adnate to the pedicel. Petals 
unequal and one differently coloured, clawed. Stamens declinate, un- 
equal, filaments connate at base. Ovary 3-lobed. Styles 1 — 2 coiled and 
2 — 1 rudimentary. Fruit of 1 — 3 samaras. Seed subglobose. Cotyle- 
dons thick, unequal. 

1* H. madablota, Gaertn . Sang Karla, S. ; Madubluta, Beng. ; Boro- 
mali, Nata Nagcswar (fide Grieve Or. 

A large woody shrub, sometimes climbing to a considerable height, 
with pale branches, elliptic or ovate-oblong or oblong-lanceolate, shortly 
acuminate leaves, 4 — 7" by 2*5", and showy white flowers -75 — 1" across, 
with one yellow petal. Each carpel with one large, central, erect, oblan- 
ceolate wing, 1*5 — 2" long, and two smaller lateral wings. 

Chiefly along nalas and ravines. Singbhum and Porahatl Hazaribagh and 
Gaya Ghats I Santal P.! Mayurbhanj! Narsinghpur! Angul, frequent! Kala- 
handi, Grieve. 

FIs. Feb. — March. Fr. April — May. Evergreen. 

Young branches and leaves tomentose but soon glabrescent and mature leaves 
shining, penninerved, with 4 — 6 arched sec. n. and numerous very faint inter- 
mediate ones, base of leaf obtuse. Petiole -25". Racemes pubescent, sometimes in 
leafy panicles. Petals fimbriate. 

2. ASPIDOPTERYS, A. Juss. 

Tall climbing, often slender shrubs with opposite entire leaves, stipules 
small or 0. Flowers small, in axillary or terminal panicles, pedicels 
articulate, often minutely 2-bracteolate. Calyx short, eglandular. Petals 
sessile, entire. Stamens 10. Ovary 3-locular, loculi flattened at the back 
and laterally winged, these wings largely developing in fruit which 
Consists of 3 ( — 1) samaras, nucleus sometimes with an additional small 
dorsal wing. Styles 3. 

L. sometimes glabrescent. Samara narrow oblong . . .1. indica. 

L. densely silky beneath. Samara broadly elliptic . .2. Hutchinsoni . 

1. A, indica, Hochreut. Syn. A. Roxburghiana, A. Juss. 

Climber, with broadly ovate or elliptic shortly acuminate ovate 
shining leaves, glabrous or silky beneath, mostly 4-— 5", with acute to 
rounded but not cordate base. Flowers small, white, on slender articu- 
late pedicels, in large axillary and terminal effuse panicles, and samaroid 
fruit with elliptic-oblong or linear-oblong wings 1*5 — 2*3" long. 

Orissa, frequent, Puri and Angul! FIs. Sept. — Oct. Fr. Jan. — Feb. 

Stems attain 4" diam. Branches with deciduous rusty hairs. L. (in some Angul 
specimens) attain 8" by 5*5" with usually rounded often oblique base and short 
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curved acumen, larger sec. n. only 3 — 4, of which 2 are usually near the base and 
very oblique, intermediate sec. n. fine spreading, marginal nerve strong. Petiole 
•6 — 1" or sometimes 1*4". Lower branches of panicle (from leaf axils) up to 8" long, 
rusty pubescent, secondary branches usually sub-verticillate with the flowers 
racemed and subcorymbose. Pedicels capillary *3 — *4". Petals reflexed *12" long. 
St. exserted. There are two varieties. 

Var. a Leaves thinly fulvous silky beneath even in fruit. Samara linear- 
oblong, attaining 2" by *5". Pedicels above the articulation and calyx conspicuously 
pubescent. Mals of Puri. 

Var. ft. Leaves glabrescent. Samara much broader in the middle (ell. oblong) 
attaining 2*3" by *8". Pedicels above the articulation, glabrous. Calyx minutely 
puberulous and ciliate. Puri and Angul. 

Note. — Var a is evidently A. indica , Hochreut. (Kew Bulletin, No. 3, 1917, Re- 
vision of Aspidopterys), but var, ft appears to connect the species with A . 
floribunda, Hutchinson, except that the calyx is not quite glabrous. 

The shape of the samara in a long suite of specimens appears rather variable. 

2. A. Hutchinsoni, Haines. Kew Bulletin , No. 2, 1920. 

A stout climber with sub-woody branches rough with the bases of 
fallen hairs. Twigs tomentosely hairy. Leaves rather coriaceous, orbi- 
cular-obovate or orbicular, suddenly cuspidate, 3 — 4" long, base straight 
or rounded, densely silkily hairy beneath. Panicles short, lateral. 
Samaras broadly elliptic, 1" by nearly 1", nucleus also with a median 
wing • 5 " long. 

Mayurbhanj, elev. 3000 ft.l FIs. Dec. — Feb. Fr. May — June. 

L. sometimes broader than long, mostly 4 by 3-5", densely yellow tomentose both 
sides when young, glabrescent above, sec. n. about 5, of which one is usually from 
the base, tertiaries raised beneath. Petiole * 75 ", pubescent. Panicles brown hairy. 
Pedicels short articulate near the base and glabrous (in fruit) above the articulation. 
Sep. dorsally hairy. Pet. oblong, *18" long. Samaras membranous, retuse at the 
apex. Dorsal wing semi-ovate or semi-lanceolate *15" broad. Carpophore 3 mm. 
long, puberulous. 


FAM. 33. ZYGOPHYLLAGE^E. 

Shrubs, undershrubs or herbs, rarely small trees, usually with opposite, 
pari-pinnate leaves, rarely alternate (Peganum) or simple or odd pinnate ; 
stipulate. Flowers solitary or in.scorpioid cymes or contracted racemes, 
often appearing axillary or extra-axillary (in Guaicum appearing 
umbellate), regular. Sepals 5, rarely 4, free or united at base, imbricate, 
rarely valvate. Petals, as in the sepals, rarely 0. Stamens diplostemon- 
ous, rarely 3 times as many as petals, filaments usually appendaged at 
base with a scale, anthers versatile. Ovary 4 — 5-, seldom 2 — 12-celled, 
usually angled or winged, with 1 — several axile pendulous ovules. Style 
angled or furrowed, stigma simple, rarely 5. Fruit usually capsular, or 
of cocci more rarely baccate or drupaceous. Albumen present or 0. 
Embryo as long as the seed, straight, rarely curved ; cotyledons thick 
or flat ; radicle straight, superior. 

Prostrate herbs with pari-pinnate leaves . , . . . . 1 . Tribulus. 
Erect herb with deeply irregularly cut leaves . . . .2. Peganum. 
Small grey green tree or shrub with 2-foliolate leaves. Fruit 

drupaceous 3. Balanites. 

Small cultivated tree with blue flowers ...... Guaicum , p. 159 
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1. TRIBULUS, L. 

Prostrate herbs with opposite pari-pinnate leaves and white or yellow 
small flowers appearing axillary or pseudo-axillary (the branching is 
really cymose). Petals 5, fugacious. Disc annular, 10-lobed. Epipeta- 
lous stamens longer, alternate shorter with a small gland at base. Ovary 
hirsute, 5 — 12-celled and -lobed, Fruit of 5 — 12 winged or spinous or 
tuberculate indehiscent cocci. 

1. T. terrestris, L. Gokhru, Goksura, Beng., H.; Caltrops, Eng. 

Densely hairy, with prostrate branches, 1 — 2 ft. long. Leaves 2 — 3" 
long, often unequal in a pair, leaflets 4—7 pairs, oblong with oblique 
base, mucronate, *3 — *8". Flowers pale yellowish, *3 — 6 " diam., on 
peduncles *4 — *5". Fruit usually hairy, cocci each with 2 very sharp 
rigid spines and 2 shorter ones. 

Common roadsides and pastures, especially in sandy soil, throughout the area. 

FIs., Fr. h.s. and r.s., perhaps all the year round. 

Some specimens outside our area show flowers over 1" diam. A form collected by 
me near Chandpur on the sands near the sea (Balasore Dist.) had snow-white 
tomentosc leaves, leaflets only -1 — • 2 " and small flowers. The species, if really one. 
has a wonderful range extending from the plains to the Tibetan tableland, 11,000 ft., 
and to Australia and Africa! 

Bicycle tyres arc certain to be punctured if wheeled over grass where this weed 
occurs. The entire plant and especially the dried fruits are used in Hindu 
medicine. Water is rendered mucilaginous by it and is drunk especially in diseases 
of the genito-urinary system. 

2. PEGANUM, L. 

I^rennial herbs, with alternate entire or multifid leaves with setaceous 
stipWes. Flowers leaf-opposed, white. Sepals often foliaceous and 
pinnatifid, persistent. Stamens 12 — 15, in two whorls, the outer with 
twice as many as the inner, filaments dilated below. Ovary deeply 2 — 3- 
lobed. Fruit 3 — 4-cclled, 3-valved or indehiscent. 

1. P. harmala, L. Harmal, H . ; Isband, Beng.; Syrian Rue. 

Rather a pretty bush, 1 — 3 ft. high, densely dichotomously corym- 
bosely branened and with the leaves cut into linear segments about 1" 
long. Flowers white, -5" long, on leaf-opposed peduncles. Sepals linear, 
exceeding the petals. Stamens 12 — 15. Capsule globose, -4" diam. 

Fairly frequent in the U.P. and Punjab and occasionally entering the province 
from the north-west. 

FIs., Fr. April. 

The seeds yield a red dye and are used in medicine. They contain alkaloids. 

Guaicum officinale, L., is a small tree with dark glossy pinnate leaves and the 
branchlets terminated by pseudo-whorls (through the abbreviation of the axes of 
the cyme) of blue flowers. It is one of the most beautiful and ornamental trees in 
flower and deserves to be far more widely cultivated than it is. 

3. BALANITES, Delile. 

Thorny small tree or shrub, with alternate leaves consisting of one 
pair of coriaceous leaflets. Flowers yellowish green, in contracted cymes 
or pseudo-umbels. Sepals 5, concave. Petals 5, imbricate. Stamens 10, 
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inserted on the somewhat elongate torus at the base of the prominent 
disc which is 10-lobed below, filaments subulate. Ovary 5-celled, or by 
suppression 1 -celled, slightly sunk in the disc with 1 pendulous ovule 
in each cell. Fruit drupaceous with a very hard 5-angled, 1-celled and 
1 -seeded stone. 

1. B. Roxburghii, Planch . Hingua, H. ; Ingun, Kharw. 

A small grey-green tree or low bush, copiously armed with axillary or 
extra-axillary thorns, hoary-tomentose all over with 2-foliolate leaves 
and green and yellow flowers *3" diam. Drupe oval, 1*5 — 2 " long, 
slightly 5-grooved both ends. 

Common in Palamau on the east bank of the Son and frequent near Kechkil 
Hazaribagh, waste lands and low scrub jungle! Gaya, frequent! FIs. Nov., also- 
Feb. — May. Fr. Nov. — Dec. 

Thorns stout, often elongate and bearing leaves. Lflts. entire elliptic, obovate or 
oblanceolate, *75 — 1*25", petiole hardly any. Petals strap-shaped or oblanceolate 
villous above, yellow, loosely imbricate in bud. Style subulate, stout 5-grooved. 
Drupe yellow, full of oil and with a very offensive smell. 


FAM. 34. GERANIACE/E. 

Herbs, undershrubs or rarely trees, with opposite or alternate, simple 
or compound, stipulate, often palminerved, leaves. Flowers umbelled, 
cymose or racemose, small or showy, regular or nearly so. Sepals 5, 
free, imbricate, or connate below. Petals 5, usually alternating with 5 
glands. Stamens as many or 2 — 3-times as many as the petals, connate 
into a ring at their base or free, the outermost opposite the petals. Ovary 
3 — 5-lobed or -celled, with 1-2 or 2 — many ovules in each cell usually 

E endulous with micropyle upwards. Fruit capsular or splitting into 
eaked cocci which separate from the central axis or (in Averrhoa) 
baccate. Embryo often green, straight or curved in albumen. 

1. Herbs. Fruit capsular or of cocci. 

Leaves simple, often lobed. Petals alternating with glands 1. Geranium . 

Leaves pinnate. Glantis 0 2. Biophytum. 

Leaves 3-foliolate. Glands 0 3. Oxalis . 

2. Trees. Leaves pinnate. Fruit baccate .... 4. Averrhod, 

The common garden “geranium” belongs to the genus Pelargonium . The flowers 
are more or less irregular and a peculiar tube-like spur will be found under the 
uppermost sepal adnate to the pedicel j there are no disc glands and only 2 — 7 of the 
stamens bear anthers. 

The garden “nasturtium” belongs to the genus Tropxolum , often put into a 
separate family (Tropaeolacem), distinguished by the long hollow free spur on the 
posterior sepal, 8 stamens and 3-celled ovary splitting into 3 cocci in fruit. The 
genus Nasturtium belongs to the family Cruciferae. 

1. GERANIUM, L. 

Leaves palmately-lobed, rarely entire. Flowers on 1 — 2-flowered 
peduncles. Stamens 10, all with anthers. Fruit beaked, breaking up 
into 5 cocci with elastically coiling ends which remain for a time 
suspended to the tip of the central axis of the fruit 
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1. G. ocellatum, Camb. Purple-eyed Geranium. 

A small herb with a short rather woody stem, often clothed with the 
persistent leaf stipules, tufted long-petioled orbicular palmately 4 — 7- 
lobed leaves, 1 — 1-5" (rarely 2 ") diam., and numerous axillary few- 
flowered peduncles of rose-coloured flowers, *5 — *75" diam., with a 
purple eye. 

Parasnath 4000 ft.! Neterhat (Palamau) 3300 ft.! FIs. Oct. — Dec. and sometimes 
up to March. Fr. Dec. — April. 

Compact and tufted with very short peduncles among the crowded radical leaves 
or with long, slender, few-leaved flowering stems which attain 10" long. L. cut 
about three-fourths of the way down into obovate or cuneate lobes, lobes 3 — 5- 
lobulate and lobules with few teeth, both sides hairy. Petioles 2 — 4", hairy. 
Peduncles among the radical leaves usually very short and 1 — 2-fld with short 
pedicels, those on the stems either short and sub-umbellate, or sometimes very 
slender and up to 3" long, with pedicels up to 1*5" long! Bracts lanceolate, hairy, 
•1 — -2". Buds ovoid. Sep. *17", hairy and glandular lanceolate or ovate-acuminate 
strongly 3-nerved with the central nerve produced into a long mucro, base rounded. 
Fruiting pedicels deflexed and fruiting calyx *2" long. Ripe carpels transversely 
corrugate. 


2. BIOPHYTUM, DC. 

Herbs often small and sometimes like miniature trees, with a single 
stem and crown of leaves. Leaves pari-pinnate, leaflets opposite, petiole 
swollen at base. Flowers small, yellow umbelled on terminal peduncles. 
Stamens 10, free, 5 outer smaller. Styles 5. Fruit a ioculicidal capsule. 

Flowers dimorphous as regards relative length of style and stamens. The 
leaflets are sensitive and close at nights. 

Stem often short. Sepals longer than pedicels and fruit. 

Lflts. 8 — 14 pis., pedicels distinct 1. sensitivum . 

Lflts. 5 — 7 prs., fls. sessile or nearly so 2. apodiscias . 

Stem usually long and graceful. Sepals shorter than the 
pedicels 3. Reinwardtii. 

1. B. sensitivum, DC. Lak chana, H. 

A pretty little herb with leaves and peduncles rising direct from a 
stout stock or crowning a hairy sometimes branched stem 3 — 4" high. 
Leaves 1*5 — 5" long, with terminal leaflets *3 — 5" long, decreasing in 
size downwards, sessile, oblong or oblong-obovate, rhachis usually hairy. 
Peduncles often exceeding tne leaves, densely hairy with numerous, 
chaffy, nerved bracts and small yellow flowers on short pedicels. Sepals 
lanceolate, *2" long, like the bracts and exceeding the pedicels. Capsule 
ellipsoid, 5-grooved. 

Common Chota Nagpur! Puri! Probably throughout the area, Fls., Fr. r.s. 
It is given to children to induce sleep by the Kols and Santals. A case of the 
Law of Signatures! 

2. B. apodiscias, Turcz. 

A very small delicate species, 1 — 3" high, leaves *5 — 1" long only, 
with only, 5 — 7 pairs of strongly nerved leaflets and inflorescence nearly 
sessile. The seeds are said to have scattered tubercles, while those of 
B . sensitivum have transverse tubercled ridges. 

B.O.— 11 
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Monghyr, Hamilton. 

Stems rarely V* sometimes 0, hairy above. Peduncles 0 or very short. Pedicels 
*1 — • 15 ", sepals -2", about as long as the rather acute capsule. It is not the pedicels, 
as sometimes stated, but the peduncles that are so short in this species. 

3. B. Reinwardtii, Waif . 

A graceful little herb with its crown of pinnate leaves always term!- 
nating a slender stem 2*5 — 10" high. Leaves 2 — 3" with usually 8 — 12 
pairs of leaflets, which decrease in size very rapidly towards the base, 
so that the uppermost are -4 — 5" and the lowest are often only *1" long, 
rhachis usually hairy, often pink. Peduncles shorter or longer than the 
leaves, pubescent ; crown of chaffy bracts shorter than the pedicels, 
which again are longer than the *1" long sepals. Sepals equal or some- 
what longer than the capsule. 

Rocky jungles and damp banks. Hills of Chota Nagpur, common. FIs., Fr. r.s. 
and c.s. 


3. OXALIS, L. Wood Sorrel. 

Herbs with often bulbous or tuberous roots and acid juice. Leaves 
digitately 3-foliolate. Flowers variously coloured, on axillary 1 — more 
flowered peduncles. Disc without glands. Stamens 10, all antheri- 
ferous, free or slightly connate at base.* Fruit a loculicidal capsule with 
5 persistent valves. 

The leaflets are articulate on the petiole and close at night. 

1. O. corniculata, L. Amboti, Chalmori, H . ; Amrul, Beng . ; Tandi 
chatom arak’, S . ; Yellow Sorrel. 

Stems diffuse with procumbent branches, leaflets obcordate, stipules 
oblong, united to the base of the petioles, peduncles about 2-flowered, 
shorter than the leaves, pedicels reflexed in fruit. Flowers yellow, *4 — 5" 
diam. Capsules narrowly oblong. 

A common weed in gardens, etc., in all districts. It extends into England. FIs., 
Fr. all the year. 

The leaves are used as a pot-herb. 

4. AVERRHOA, L. 

Trees with alternate exstipulate imparipinnate leaves and opposite or 
alternate leaflets. Flowers regular in panicled cymes, often rrom the 
old wood. Sepals 5, imbricate. Petals 5, twisted or occasionally 
imbricate. Glands 0. Stamens 10, all perfect, or 5 staminodes, united 
at the base. Ovary S-lobed and -celled, each lobe with a short style 
and capitate stigma. Ovules many. Fruit baccate, 5-ridged or-lobed. 
Seeds sometimes arilled, albumen scanty. Embryo straight. 

1* A. carambola, L. Kamaranga, H., Or.; Karmal, Kamarak, Beng, 

A small tree with somewhat smooth bark and dense dark crown* 
Leaflets 7 — 11, broadly-oblong, ovate, elliptic or elliptic-lanceolate, 
obtuse to acuminate, basal, often only *7", upper often 4" by 2". Flowers 
campanulate, *2 — *25" long and broad, pretty, pink with deeper pink 
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throat, in panicles from the branches or axillary or terminal. Fruit 3" 
long, yellowish, sharply 5-angled. 

Planted to a small extent in most stations! FIs. June — Sept. Fr. Sept. — Oct. 
Evergreen. 

Attains 3 ft. girth. Leaflets puberulous beneath, base usually very oblique. 
Seeds with a 2-lobed lacerate aril. Leaves said to be irritable to touch. Fruit 
eaten, usually stewed with sugar. 

2. A. bilimbi, L. Bilimbi, Vern. 

Easily distinguished by the more numerous narrow-oblong or linear-lanceolate 
acuminate leaflets more pubescent beneath. Fruit with rounded lobes and 
exarillate seeds. A graceful little tree, occasionally planted. The acid fruits are, 
like the last, supposed to promote digestion. The juice is made into a cooling drink 
and also used to remove stains from clothes. 


FAM. 35. BALSAMINACE&. 

Herbs with opposite alternate or whorled, simple exstipulate penni- 
nerved leaves, and axillary, rarely pseudo-terminal, solitary or racemed, 
usually brilliantly coloured flowers. Flowers ebracteate, zygomorphic. 
Sepals 3, rarely 5, imbricate, the large posterior (standard) variously 
shaped, differing from the others, petaloid and always spurred. Petals 
5, or, through fusion of two pairs, 3, variously shaped. Stamens with 
short broad filaments and connate anthers which are hooded over the 
stigma. Ovary 5-celled with 3 — more pendulous axile ovules in each 
cell, raphe dorsal. Fruit a succulent capsule elastically opening upwards 
by 5 valves (or in Hydrocera baccate). Albumen 0. 

1. IMPATIENS, L. 

Characters as above. 

1. I. balsamina, L . Gul-mendi, H. ; Dupati, Beng.; Haragaura, 
Or . ; Common Balsam. 

An annual with alternate rather distant leaves, narrow-lanceolate 
acuminate, deeply serrate, with glandular petiole. Flowers purple or 
rose coloured, solitary or fascicled, lateral sepals broad, ovate, minute, 
standard orbicular retuse, wing petals very broad, lip small, spur short 
or long, incurved. Capsule tomentose. 

Common in waste ground in the rains, but usually near villages, FIs., Fr. r.s. 

The origin of the common garden balsam. 


FAM. 36. RUTACE/E. 

Trees or shrubs, rarely herbs, abounding in pellucid glands filled with 
essential oil, with opposite or alternate, simple or compound exstipulate 
leaves. Flowers regular in cymes or panicles, often polygamous. Calyx 
of 4—5 sepals usually connate below. Petals 4 — 5, rarely fewer (or more 
in some Aurantiese), valvate or imbricate. Stamens hypogynous, diplos- 
temonous or numerous, filaments free or somewhat connate, inserted 
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around a ctenate or lobed, sometimes elongate disc. Anthers introrse* 
Ovary entire or lobed, 4 — 5-celled (1 -celled in Feronia) or more-celled 
(many Aurantiese). Styles as many as carpels or united with terminal 
stigma. Ovules usually 2, sometimes numerous in each cell. Fruit 
baccate, drupaceous or capsular, sometimes splitting into cocci. Seeds 
often solitary in the cells. Albumen fleshy or 0. Embryo straight or 
curved, radicle superior. 

Chloroxylon is sometimes included in this family on account of its gland-dotted 
leaves, but its numerous ovules and its fruit are more those of Meliacex , tribe 
Cedrelex , which connects the two families. 

Tribe Aurantiex (genera 5 — 15) is best characterised by its exalbuminous seeds 
— an awkward field character not here used. 

The thorns are often found laterally to a leaf or fascicle of leaves. In the axil 
there arises 1 — 3 buds. Frequently one of these develops into a thorn ; sometimes 
the two lateral develop as thorns, in other cases one lateral bud develops as a 
thorn and the other as a branch bearing one or a fascicle of leaves. When the 
original subtending leaf fails the thorn thus becomes lateral to a leaf or fascicle. 


I. Ovules 2 — 1 in each cell. 

A. L. pinnate. Ovary 2 — 5-lobed. Fruit a capsule. 

Leaves opposite. Unarmed 1. Evodia. 

Leaves alternate. Usually prickly 2. Zanthoxylum. 

B. L. digitately 3-foliolate. Branches prickly . . .3. Toddalia. 

C. L. 1-foliolate. Fruit dry or baccate: — 

a. Unarmed. Flowers in long peduncled corymbs . . 4. Acronychia. 

b. Usually with axillary thorns. FIs. axillary. 

FIs. small fascicled or shortly racemose . . . .5. Atalantia. 

FIs. large, 1" long 6. Paramignya. 

D. L. pinna tely 3-foliolate. Ovary entire. Fruit baccate. 

Leaves sessile 7. Triphasia. 

Leaves with winged petioles 8. Limonia. 

E. L. pinnate (rarely also 3 — 1-foliolate mixed in Glycosmis). 

Ovary entire. Fruit baccate. 

a. Thorny. Petioles winged 8. Limonia. 

b. Unarmed. Petioles not winged. 

1. Style short persistent. FIs. small in narrow panicles 9. Glycosmis. 

2. Style articulate, deciduous. 

Petals valvate. FIs. in large terminal corymbs . .10. Micromelum . 

Petals imbricate. Filaments linear-subulate . .11. Murray a. 

Petals imbricate. Filaments dilated below . .12. Clausena. 

II. Ovules many in each cell. 

L. 1-foliolate 13. Citrus. 

L. 3-foliolate 14. ALgle. 

L. pinnate. Ovary 1 -celled 15. Feronia. 


1. EVODIA, For st. 

Trees or shrubs with opposite simple 3-foliolate or imparipinnate 
leaves with entire leaflets. Flowers small in panicled cymes, ' 4 — 5- 
merous. Petals without claws, valvate or slightly imbricate. Stamens 
inserted at base of the disc, filaments subulate, anthers oblong. Ovary 
deeply, usually 4-rarely 5-lobed and -celled. Style from between the 
lobes. Ovules 2 in each cell, collateral or superposed. Fruit of 4 (or 
5) coriaceous, 1 -seeded dehiscent carpels with separable horny endocarp. 
Seeds with hard shining testa, sometimes extruded from the carpel, 
hilum linear. Embryo straight with ovate or oval cotyledons. 
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1* E. meliaefolia, Benth. Ankhijhora, Or. 

A large tree with grey bark, marked on the branches with very large 
prominent lenticcls. Leaves imparipinnate with 9 to 17 lanceolate or 
oblong-lanceolate acuminate leaflets, 3*5 — 6" long, opposite or sub- 
opposite. Flowers in terminal panicles as broad as long. Fruit deeply 
4 — 5-lobed, *3 — *4" diam., each carpel with a shining black oval-oblong 
seed *12", extruded on the persistent placenta. 

Bonai, Cooper I FIs. May — July? Fr. Sept. — Oct. 

Distrib. — Eastern Himalayas (ascending to 6000 ft. in Sikkim and Bhutan) Assam 
and Upper Burma. 

Bark rough (Cooper). L. rhachis 8 — 14", pubescent. Lflts. mostly opposite, 
lower sometimes alt. and smaller, more or less permanently pubescent on the 
midrib. Sec. n. spreading 15 — 20 fine, glands very minute and indistinct or scarcely 
visible. Petioiule -1". Panicles terminal (sometimes also axillary), 4 — 6" diam., 
brachiate pubescent. FIs. white. Pet. oblong *17". St. exserted. Placentas from 
the inner basal angle of the carpet broad, membranous and extruded in fruit. 
Ovules collateral. Carpels usually 4, very aromatic with large glands in the 
cpicarp. Testa very thick. Albumen scanty fleshy. Cotyledons fleshy, veinless, 
broadly oval with short blunt radicle. 

2. ZANTHOXYLUM, L. 

Trees or shrubs usually armed with stout prickles. Leaves alternate, 
3-foliolatc or imparipinnate with opposite or alternate entire or crenate, 
often very oblique leaflets. Flowers small, in axillary or terminal 
pcduncled cymes. Calyx 3 — 8-fid or 0. Petals 3 — 5 rarely 0, imbricate 
or induplicate-valvate. Disc small or obscure. Stamens 3 — 5, hypo- 
gynous or reduced to scales in female flowers. Ovary of 1 — 5 oblique 
1 -celled carpels. Styles sub-lateral. Ovules 2 in each cell, usually 
collateral. Fruit of 1 — 5 globose, coriaceous, or fleshy 1 -seeded carpels 
dehiscing ventrally, endocarp horny, separating or not. Seed oblong 
and compressed or globose, often extruded from the carpel, hilum broad, 
testa bony or crustaceous, blue or black shining, albumen fleshy ; 
embryo axile, straight or curved, cotyledons flat, radicle very short. 

Petiole not winged, flowers polypetalous. 

Lflts. crenate, with a large gland in each crenature . .1. budrtmga. 

Lflts. entire, very unequal-sided Var. rhetsa . 

1. Z. budrunga, Wall. Syn. Z. Rhetsa, DC.; Fagara Budrunga, 
Roxb. ; Morai, Or. 

A small or moderate-sized tree with pale corky bark, covered with 
conical prickles on stems and branches and sometimes a few small ones 
on the leaf rhachis. Leaves clustered towards the ends of the stout 
branch lets, 18" — 2 ft. long (with the petiole). Leaflets 19 — 25 or fewer, 
somewhat like those of a Toon, 3 — 6" long, oblong or lanceolate, caudate, 
entire or crenate, when crenate with a large gland in the sinus. Flowers 
*17" diam., yellow, 4-merous, in large terminal panicles with opposite 
branches. 

Ranchi Ghats (Bishanpur, along nalas)! Puri, common! FIs. March — June. 
Fr. r.s. Deciduous. New leaves appear June. 

Bark corky. Pith large septate. Young prickles upeutved. Lflts. very oblique 
-at base, rounded on the upper side, with the lamina shorter, narrower and acute on 
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the petiole on the lower side ; some Puri specimens, however, have leaflets with a 
more regular lamina. Rhachis in Puri specimens unarmed and leaflets less crenate, 
often entire. Panicles sometimes 18". Pet. valvate. Ripe carpels solitary, 
•25" diam., tubercled. Seed blue-black, tasting of black-pepper. 

I think it is impossible to separate Z. budrunga and Z. rhetsa. The former is 
usually the north India form, the latter usually the Peninsular form, and, as might 
be expected, the Bihar and Orissa plant unites the two, that from Bishanpur being 
more nearly Z. budrunga and that from Puri more nearly Z. rhetsa , but even in the 
latter some leaflets arc crenate. Again, some Sikkim and Chittagong specimens 
occur with entire leaves and several have been doubtfully named in the Calcutta 
Herbarium . Moreover, the characters used by Roxburgh to discriminate the two 
species are not the leaf crenatures, and both his descriptions and figures show the 
leaves of both species quite entire! He evidently knew his “Fagara Rhetsa” well, 
but seems to have had a specimen of F. budrunga with very few leaflets. 

3. TODDALIA, Juss. 

1. T. aculeata, Pers. Syn. T. asiatica, iMmk ; Tundpora, Tundu- 
para, Or. 

A rambling or scandent very prickly shrub with alternate 3-foliolate 
leaves with sessile leaflets. Flowers small, 1 -sexual, in axillary cymes, 
white or yellowish. Fruit globose, -25" diam., 3 — 5-grooved and -celled, 
orange. Seeds 1 in each cell, angled, testa coriaceous. Embryo curved, 
terete. 

In the south of the Province especially near the coast. Balasore! Puri, common, 
esp. in the scrub jungles! Mayurbhanj, in the hills, common! 

FI. Fr. Aug — Dec. 

Lflts. 1 — 3", ell., obovate oblong or lanceolate, crenulate, tip obtuse retuse or acute 
or obtusely acuminate. FIs. *2" diam. 

Fresh root bark and whole plant pungent and aromatic. The former is used in 
Hindu medicine and is used in fevers, and is both diaphoretic and antiperiodic. It 
contains the bitter alkaloid “berberine.” Unripe berries pickled and eaten. Vide 
I.P. & D. for other uses. 


4. ACRONYCHIA, Forst . 

Trees or large shrubs with opp. or alt. 1-foliolate entire leaves. FIs. 
yellow in peduncled corymbs, polygamous. Calyx 4-lobed, imbricate. 
Pet. 4, spreading and revolute, valvate. St. 8, inserted under a thick 
8-angled tomentose disc, fil. subulate, alternate longer. Ovary sunk in 
the disc, tomentose 3 — 5-celled ; style terminal, stigma 4-grooved ; ovules 
2 superposed. Fr. a 3 — 5-celled drupe. Seeds often extruded from the 
carpels, testa black, albumen copious, embryo straight, cotyledons 
oblong, flat. 

1. A. laurifolia, Blume. 

A small tree with opp. and alt. leaves. Lflt. 3 — 7", ell.-oblong obtuse 
or mostly obtusely * acuminate, glabrous, with rather irregular and 
finely reticulate nervation. Corymbs axillary, 3 — 5-5", including the 
long peduncles. Petals *2", linear, bearded at the base within. 

Damp jungles. Mals of Puri! Bonai, rather rare, Cooperl FIs. June — Aug. 
Fr. Nov.— Dec. Evergreen. 

Bark gtey> smooth. Lflt* with about 8 sec. n. fine raised beneath, some uniting 
in loops and with intermediate nearly as strong, tertiaries very reticulate, marginal 
strong. Petiole (rhachis) -5—1" long, thickened both ends. FIs. fragrant, yellowish- 
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'white. Pedicels slender pubescent. Sep. very small rounded persistent, as also 
is the disc. Fruit *4" diam., somewhat obovoid with depressed or apiculate top, 
4-sided or grooved, pubescent, very aromatic. 

“Wood greyish white, little used. Wt. about 47 lbs.” Gamble. 


5. ATALANTIA, Correa. 

Thorny or unarmed shrubs or trees with alt. 1-foliolate coriaceous 
persistent entire or crentilate leaves. Stipule-like scales (undeveloped 
leaf buds) often present at base of the petioles and spines. FIs. fascicled 
or in short axillary racemes, corymbs or panicles. Calyx 3 — 5-lobcd or 
-partite, sometimes irregularly lobed and split. Pet. 3 — 5, free or adnate 
to the stamens and united with them into a tube, imbricate. St. 6 — 8, 
rarely more, sometimes united into a tube inserted round an annular or 
cupular disc, subequal or alternate shorter. Anths. short, ovate-oblong 
or base cordate. Ovary 2- or 4-, rarely 3- or 5-celled. Style deciduous. 
Ovules I or 2 collateral. Berry sub-globose, 1 — 5-celled and -seeded. 
Seeds oblong, cotyledons fleshy. 

1. A. monophylla, Correa. Narguni, Or. 

A large thorny shrub or small tree with quite smooth bark, ovate-ell., 
ell. or lanceolate entire leaves, 1 — 3" by *5 — 1 *25", with emarginate tip 
and rounded base. FIs. white, in very short axillary or sub-terminal 
corymbs. Calyx sometimes irregularly split. Fruit *5" diam. (1" F.B.I.). 

In the south of the province, chiefly on the east coast. Common in Puri! Banki! 
Sarnbalpur, as a shrub only, and rare! FIs. Oct. — Dec. Fr. April — May. 

Attains 15" girth. Trunk often with branched thorns. Twigs pubescent, often 
with short axillary thorns. L. very finely nerved, with about 1 — 8 sec. n. with fine 
intermediate and reticulate tertiaries. Petiole *2 — *3", pubescent. Corymbs sub- 
sessile, pubescent, rhachis shorter than the -3 — *5" long pedicels. Calyx subequally 
or irregularly shallowly 3 — 5-lobed. Pet. *25", adnate at base to the staminal tube. 
Ovary usually 4-cclled narrowly ovoid, the tip only as wide as base of the *12" long 
style. Berry 1 — 4-seeded. 

“Wood yellow, hard close grained.” Gamble. Recommended by Kurz and Gamble 
as a substitute for boxwood. 


6. PARAMIGNYA, Wight. 

Shrubs, often climbing and with axillary thorns. L. 1-foliolate, entire 
persistent. FIs. rather large, axillary, solitary or fascicled. Calyx 
cupular or small and 4 — 8-lobed. Pet. 4 — 5, free, imbricate or rarely 
inauplicate-valvatc. St. 8—12, inserted round a columnar disc, filaments 
free, anthers linear-oblong. Ovary 3— 5-celled. Style elongate, decidu- 
ous. Ovules 1 or 2, obliquely superposed. Berry ovoid or sub-globose, 
1 — 5-seeded. Seeds large, oblong, compressed, testa membranous, coty- 
ledons fleshy. 

1. P. Griffithii, Hook. f. 

A woody climber with thorny bosses on the stem and stout reflexed 
or recurved axillary thorns. L. oblong-lanceolate or oblong. 3 — 5*5", 
acuminate with rounded base and petiole *5" long. Flowers l — 2, 
axillary, *7" diam., white. Berry subglobose, broader than long, circular 
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or elliptic in transverse section, ‘8 — 1*25" diam., hairy, juice viscous 
with strong unpleasant smell, the pericarp full of large glands. 

Evergreen forest, Mals of Orissa! FIs. Dec.? Fr. April. 

Stems attain 6" girth, bark white, rather corky, blaze brownish. Twigs 
pubescent. L. softly hairy beneath or at least on midrib ; sec. n. 9 — 12 inconspicu- 
ous. Peduncle ’25". Calyx *15' diam., acutely 6 — 8-toothed. Pet. (not seen in our 
specimens) linear-oblong, *3" long. Ovary hairy, cells 2-ovuled. Berry suddenly 
contracted at the base into a short stalk about the persistent calyx. Seeds large, 
oblong, *5 — *7" long. 

2, P. monophylla, Wight, occurs (/. Gamble) in Ganjam and therefore 
might be found in Orissa. The leaves are nearly always glabrous, obtuse or with 
short blunt acumen. Calyx *25 — *27" diam., obtusely-lolled. Pet. 1" long. Fruit 
ovoid or obovoid, longer than broad. 

7. TRIPHASIA, Lour. 

1. T. aurantiola, Lour. Syn. T. trifoliata, F. B. L; Chini narangi, 
Vern. 

A handsome glabrous shrub with straight usually paired axillary thorns, 

3- foliolate leaves scarcely petioled and ovate or elliptic coriaceous rounded or retuse 
crenulate leaflets *5 — 1*3" long. FIs. solitary axillary, *4" long, white, fragrant, 
peduncles hardly any. Calyx small pubescent. Petals linear-oblong. Berry *5", 
fleshy. 

In gardens only. FIs., Fr. h.s. 

8. LIMONIA, L. 

Shrubs or small trees, usually thorny* with pinnately 3 — more-folio- 
late leaves with winged petioles. Flowers panicled, racemed or fascicled. 
Stamens 8 — 10. Ovary oblong, 4 — 5-celled, with short stout deciduous 
style. Fruit baccate, 1 — 4-cell ed and -seeded, seeds imbedded in muci- 
lage, cotyledons fleshy. 

1. L. acidissima, L. Beli, H . ; Belsain, Kharw. ; Bhenta, Or. 

A small straight tree, attaining 30 ft., with 1 — 2 axillary thorns,* 5 — 7 
leaflets with winged rhachis, and small white or pale yellowish-white 
flowers, in very snort close racemes. Fruits small, globose, black when 
ripe and intensely bitter {not acid). 

In the drier jungles south of the Gangetic plain. Frequent in Palamau (Betlah 
Forest, etc.)! Santal Parg., in the south! Mayurbhanj! Puri, very common, 
esp. on the laterite! Athmallik! Angul, Durgupur range! Kalahandi, Cooper . 

FIs. May — June. Fr. ripens Nov. — Dec. Sub-deciduous at the time of flowering. 

Shoots pubescent. Lflts. opposite ell. or elliptic-ovate crenate, 1 — 2" long, with 
cuneate base and usually obtuse notched apex. Wings narrowly obovate. 
Racemes *5 — 1", mostly from leafless axils. FIs. -25" to (in Mayurbhanj) *5" 
diam., long-pcdicelled, 4-merous. Ovary cells 1-ovuled, Fruits *5" diam., green 
till ripe. 

It is largely used for cart axles. 

9. GLYCOSMIS, Correa. 

Shrubs or trees. Leaves 1-foliolate or imparipinnate, with alt. or opp. 
leaflets. Flowers small in axillary, rarely terminal panicles. Calyx 

4— 5-partite. Sepals small, broad, imbricate. Pet. 4—5 imbricate often 


* See the note on thorns in Aurantieee at the beginning. 
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glandular. St. 8 — 10 free, inserted round the disc, filaments linear or 
subulate, anthers with a dorsal or apical gland. Ovary 2 — 5-celled, with 
very short persistent style and simple stigma. Ovules solitary and 
pendulous. Berry 1 — 3-seeded. Seeds oblong, testa membranous. 

The two following species are connected by intermediates and are united in the 
F.B.I. under G. pentaphylla, Corr., and under G. cochin chinensis, Pierre , in the 
Flora of Madras. They are easily distinguished in our area. 

Large bush or small tree, Iflts. 1 — 4", panicle *5 — 2", axillary, 

pet. lanceolate or oblanceolate, *22", filaments terete, gradually 

attenuate, *12" 1 . arborea. 

Shrub 2 — 4 ft., Lflts. 2 — 5", panicles 1 *5" — 3", often terminal, pet. 

obovate, *18", filaments flattened with suddenly acute tip, *08" 2. pentaphylla. 

1. G. arborea, DC. Syn. G. cochinchinense, Pierre ; G. pentaphylla, 
F. B. 1. ; Chowal Dua, Or. 

A dark green small tree or large bush, 8 — 20 ft. high. L. with 3 — 5 
(rarely only 1) elliptic or ovate leaflets 1 — 4" long. FIs. small, white, 
sweet-scented, subsessile, in short, axillary, furfuraceously rusty- tomcn- 
tose panicles, '5 — 1*5" long, with suberect or spreading lanceolate or 
oblanceolate petals *2 — *28" long. Berry *5", yellow. 

Puri Division, in all ranges, especially on the Khandgiri sandstones. FIs. Oct. — 
Dec. Fr. Nov. — Jan. Evergreen. 

Bark on twigs pale grey. Buds rusty tomentose. L. rhachis 1 — 3", Lflts, alt. or 
opp. articulate glabrous shining, mostly with a blunt acumen, nervation obscure 
above, sec. n. about 6 — 8 reticulate. Petiolule -15". FIs. -3" diam. in very short 
peduncled cymes which are raccmosely arranged in short panicles. Sep. minute, 
orbicular, rusty. Stamens not or very slightly dilated. Ovary base constricted 
above the disc, not or slightly mammillate, gradually passing into the thick style 
which slightly narrows upwards. 

2. G. pentaphylla, Correa. Syn. G. cochinchinense, Pierre ; How- 
monicho. Or. (f. Haslett). 

A shrub 2 — 4 ft. high, often gregarious, with pinna tely 1 — 5 foliolate 
usually eli. or ell.-oblong entire or obscurely-toothed leaflets 2 — 5" by 
1 — 2-5". FIs. small white in pubescent or puberulous axillary and 
terminal panicles 1*5 — 3" long, with erect obovate petals usually under 
*2". Berry *3 — *5" depressed globose, often pinkish, glassy, 1-seeded. 

Throughout the damper parts of the province. Common in village shrubberies 
In the Northern Tract! Santal Parganas! Parasnath, Anders; Puri! FIs. most 
<of the year, especially Sept. — Feb. 

Stamens distinctly dilated, suddenly pointed at top. Ovary base scarcely distinct 
from the disc, very mammillate with large glands, the short thick style dilated 
upwards. 


10. MICROMELUM, Blume. 

Small trees wirhout thorns. Leaves imparipinnate, with alternate 
leaflets, oblique at the base. Flowers in large terminal panicles. Calyx 
cupular, 3 — 5- toothed or lobed. Stamens 10, inserted round a short or 
long disc, alternate shorter. Style constricted at the base and decidu- 
ous. Ovules 2, superposed in each cell. Septa of small berry twisted. 
Cotyledons leafy, crumpled. 
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1. M. pubescens, Blume. Soitani, K. 

A small tree, attaining 25 ft., leaves 8 — 18", with 5 — II very large 
leaflets and large corymbs of white flowers *5", which are succeeded by 
fetid, ovoid, yellow or scarlet berries *5" long. 

Damp, esp. evergreen, forests. Singbhum, frequent! Hazaribagh! Puri, common 
in the southern Range! Bonai, Cooper ! FIs. Jan. — Mar. Fr. May — July. Evergreen. 

Lilts, ovate to lanceolate or ell. -oblong attaining 8" by 3* 5", lowest sometimes 
only 1-5", pubescent beneath, acuminate, base rounded oblique, rarely acute, 
sometimes cordate. Corymbs pubescent or tomentose, often 1 ft. across ; fls. 
with a strong sweet smell, sometimes only S' 7 , petals narrow oblong, valvate* 
Very pretty when in flower or fruit. 

11. MURRAYA, L. 

Unarmed small trees or shrubs, with imparipinnate leaves and small 
alternate leaflets with oblique base. Fls. in axillary or terminal corym- 
bose, cymes rarely sub-solitary. Petals 5. Stamens 10, inserted round 
an elongate disc, filaments linear-subulate, alternate shorter. Ovary 
2 — 5-celled, narrowed into a long deciduous style. Ovules 1 — 2. Berry 
1 — 2-seeded. 

1. M. exotica, L. Otli, K. ; Athel, 5. ; Kamini, H . Beng. ; Pitondi, 
Gond. ; Ban Mallika, Harkankali, Or. ; The Chinese Myrtle ; Chinese 
Box. 

A handsome small tree dr shrub, with leaves 4 — 5" long, small, shin- 
ing, dark green leaflets, 75" — 1" long, and white fragrant flowers in 
corymbs or few-flowered loose cymes. 

Throughout the hills of the province in rocky ravines, not uncommon. Samesh- 
war Hills! Singbhum! Hazaribagh (on Parasnath)! Sant. Parg.! Ranchi, on 
the ghats! Palamau (Ncterhat)! Bonai, Cooper ! Angul, frequent! Sambalpur! 
Puri, Southern range! Fls. April — July. Fr. Dec. — Jan. Evergreen. 

Lilts. 3—8 rigid glabrous entire. Petals -5" oblong-lanceolate. Ovary 2-celled. 
Berry red or yellow, *5 — -75", ellipsoid apiculate 1 — 2-seeded, seated on the per- 
sistent calyx. 

Var. sumatrana, Roxb. y is distinguished by its few-fld. cymes or 
subsolitary flowers, larger leaflets often 4" by 1*75" and subulate sepals, 
cymes 3 — 4-fld. 

This is the more common wild form. In above localities, also Gaya ghats, 
Ranchi ghats and Neterhat. One Santal Parganahs form has obtuse sepals, and 
petals *9" long. 

2, M. Koenigii, Spreng . Baklcr, Th. ; Barsanga, H . ; Barsan, Or. 

A shrub or small tree with pinnate leaves 5 — 16" long, very oblique, 
strongly scented, lanceolate or ovate leaflets 1 — 3" long, and terminal 
short-peduncled pubescent corymbs of odorous white flowers, *5— *6" 
diam. 

Northern tract, wild along the Nepal boundary! Possibly wild in the jungles of 
the Mahanadi Delta but omy seen by me near False Point! Not wild elsewhere 
but often seen in gardens. 

Twigs pubescent* Leaflets entire or crenulate, usually acuminate, lowest much 
smaller, 6—15 prs., opposite or alternate. Petals linear oblong *3" long. Fruit 
succulent, ovoid or ellipsoid, *3 — *5" long, pink, finally black. Seed large. 

The leaves are used in curries and as a stomachic/ 
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12. CLAUSENA, Burm. 

Unarmed shrubs or trees with imparipinnate leaves and small flowers 
in cymes, panicles or racemes. Stamens 8 — 10 inserted round an 
elongated disc, alternate shorter, filaments usually dilated or arched 
and concave below the subulate tip. Ovary stipitate, style usually dis- 
tinct, deciduous, ovules 2 collateral or superposed in each cell. Berry 
small, ovoid or globose. Seeds oblong, cotyledons plano-convex. 

1. Shrubs, leaves pubescent. 

Leaflets 9 — 15, 1*5 — 3*5" long .1. excavata. 

Leaflets 5 — 7, 3 — 7" long 2. pentaphylla. 

2. Small trees, leaves glabrous. 

Leaflets 5 — 9, 3 — 6" long 3. Wampi. 

1. C. excavata, Burnt. Ote-armu, Duki potum, K. ; Agnijhal, Or. 

An undershrub (in our area) of which the shoots attain 1 *5 — 2 ft. only 
and die down annually, with alternate 9 — many-foliolate leaves and 
terminal panicles of green flowers with 8 yellow stamens. 

Chota Nagpur, common in the Sal forests in Singbhum! Western Bonai, Cooper ! 
FIs, May — June. Fr. July — Aug. 

Strongly scented. Branches tomentose from a perennial rootstock. Leaf-rhachis 
tomentose, 6 — 12" long. Lflts. 1*5 — 3*5", ovate to oblong or lanceolate with very 
oblique base, acuminate, hairy especially beneath when young and with large 
marginal pubescent glands. Branches of panicle cymose. FIs. *25" diam. hairy. 
Sep. 4 minute. Petals 4, 3-nerved. Ovary villous. Fr. *75", ellipsoid. 

Used for indigestion and as a diuretic. The dried and powdered rootstock is 
also used by the kols for decayed teeth. 

In British Bhotan it becomes a small tree. 

2. C. pentaphylla, DC. Rowana, Th . ; Ratanjot, H. 

A very aromatic shrub 3 — 4 ft. high with all parts pubescent or 
tomentose. L. alt. ascending 5 — 7-foliolate, Lflts. ell. or rhomboid acumi- 
nate alt. or sub-opp., 3 — 6", conspicuously gland-punctate. FIs. 
4-merous yellowish in terminal panicles. Berry verrucose, ‘3" — *4" long, 
broadly oblong, pale orange. 

Common in the Sal jungles of northern Champaran. FIs. May — June. Fr. r.s. 
Branchlets tomentose. Lflts. with oblique cuneate base, sometimes faintly 
toothed, pubescent esp. on the nerves, sec. n. 10 — 15 rather irregular. Petiolule 
•05 — • 1 ". Panicle 4 — 10" long. FIs. *25" diam. Sep. triangular acute. Pet. oblong, 
concave, obtuse. 

A much-valued Indian veterinary medicine. The bark is powdered and applied 
with sweet oil to flesh wounds. For sprains of tendons and ligaments, bruises and 
abrasions, the powder is first boiled in sweet oil for 15 minutes and applied as a 
poultice. Also used for ossification (see Polo in India by Lieut.-Col. H. de Lisle , 
p. 185). 

3. C. wampi, Blanco . Wampi (from the Chinese). 

A small tree occasionally cultivated for its edible berries which are 
greenish and about *5" diam. The leaves are 5— -9-foliolate, 8 — 13" 
king, glabrous. Lflts. 3—5*5", obliquely ovate. Rind of fruit full of 
glands. 

FIs. May. Fr. July. 
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13. CITRUS, L. Orange, Lemon and Citron. 

Small trees or shrubs, usually with axillary thorns. Leaves 1 — 
foliolate with often winged petiole. Flowers axillary, solitary fascicled 
or in small cymes, rather large, not greenish or yellow, sweet scented. 
Petals variable in number, imbricate. Stamens numerous often in 
bundles with more or less connate filaments and oblong anthers. Ovary 
many-celled. Ovules 4 — 5 in each cell. Berry many-celled, succulent, 
with coriaceous or fleshy rind. Seeds sometimes 2 — more-embryous 
with plano-convex often unequal cotyledons. 

A. New shoots and leaves glabrous. 

Twigs pale, petals white. FIs. 2-sexual . . . .1. aurantium. 

Twigs purple. Some or all the flowers tinged with pink. 

FIs. often polygamous 2. rnedica. 

B. New shoots and underside of leaves pubescent . . .3. decumana. 

The above is Brandis’s classification from his interesting account in The Forest 
Flora of the N.W . and Central India , but Bonavia has shown that among the 
cultivated races such definite lines cannot now be drawn between the species. For 
a full account see Bonavia (Cult. Oranges and Lemons , etc., of India & Ceylon , 
1890). 

1. C. aurantium, L. The Wild Orange. Narcngi, H. 

A small tree much-branched from near the ground, with green 
angular twigs and nearly entire scented leaves 2-5—5" by 1 — 2" with 
petiole *25 — *5" long, narrowly winged or not. Fruit small globose or 
oblate not mammillate, 2 — 2*5" diam., juicy and resembling a sweet 
lime in flavour, rind green, not thick. 

Rocky secluded valleys in Singbhum and Bonai. Flowers not seen. Fruit ripens 
April — June. 

Branchlets mostly armed with straight axillary thorns *25 — *75" long. L. ell. 
acute or somewhat acuminate and narrowed at the base, entire or faintly crenate- 
serrate. 

The flowers of this interesting plant should be looked for. In form and leaf 
it is very close to a wild Citrus in the Pachmari hills, but the ordinary wild Citrus 
medica is very different both in its larger leaves and thick-skinned elliptic 
mammillate fruit. 

The orange is commonly cultivated in Chota Nagpur and Sambalpur. 

2. C. medica, L. Jamira, K . ; Jambir, S . ; Nimbu, H. 

Usually a very thorny bush, young shoots purplish. L. 3 — 6". FIs. 
often 1 -sexual and pink. Fruit mamillate at the apex. 

Wild in the Mayurbhanj hills, near ravines! Sometimes apparently wild in 
waste places especially on the Hazaribagh plateau, but not truly so. It is frequently 
wild in the moister valleys of the sub-Himalayas and in the Duars. 

The cultivated varieties include the Citron, Lemon and Limes, but some of the 
last are without either the thick skin or mammillate fruit and pass into C. auran- 
tium. The wild plant has a large ellipsoid very thick-skinned fruit. 

3. C. decumana, L. Pamalo ; Shaddock ; Grape Fruit. 

A small tree with leaves 6 — 9" long and fruit often 6" diam. with 
very large cells. Commonly cultivated. 
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14. 7EGLE, Correa . 

Trees with 1 or more axillary thorns and alternate 3-foliolate leaves, 
with sub-crenulate crenate or nearly entire leaflets. FIs. rather large 
white or greenish white in axillary panicles. Petals 4 — 5, spreading 
imbricate. Stamens numerous, inserted round an inconspicuous disc 
with short subulate filaments and long anthers. Ovary ovoid with a 
stout axis and 8 — 20 cells, short style and deciduous stigma. Ovules 
many 2-seriate. Fruit large, several-celled and many-seeded, rind woody. 
Testa mucilaginous and woolly, albumen 0, cotyledons thick, fleshy. 

1. A. marmelos, Correa . Lohagasi, K. ; Sinjo, S . ; Bel, H. ; The Bael 
tree. 

A small tree or sometimes m.s. with 1 — 2 strong thorns from the leaf 
axils. Lflts. elliptic or ovate-lanceolate, 2 — 4" long, sessile with rhachis 
•5 — 1" long and petiole 1 — 2-5' long. FIs. 1" diam., greenish-white in 
very numerous lateral and sub-terminal simple panicles, 1*5 — 3" long, 
appearing with the new leaves. Fruit 2 — 3" diam. (larger in cultivated 
forms), globose or oval. Seeds embedded in a clear mucilage and 
yellow sweetly aromatic pulp. 

Sometimes apparently wild in the Champaran hills! On high and stiff soil in 
Purneah, Ham. Wild in the hills of the Central and Southern tracts and also 
common in the scrub jungles of Puri, where it is sometimes the only tree left 
standing! 

FIs., Fr. May — June. Fruit ripens May — June. Deciduous or sub-deciduous 
April. 

A most valuable tree of which the properties in cases of bowel complaints, 
especially diarrhoea and dysentery, are well known. The fresh juice is also said 
(Nadkarni) to be a highly prized remedy in catarrh and feverishness, for which 
also a decoction of the root bark is used. The juice is used by Indian builders in 
mortar and cement, especially for bringing a glaze to the surface. 

The leaves are sacred to Siva. 

Var.? In ravines in the Santal Parganas I have found a mod.-sized 
thornless tree with broadly ovate leaflets, sometimes faintly crenate, 
2 — 4" by 1*3 — 2-3", shortly obtusely acuminate and puberulous both 
sides, lateral petiolules '25". It was neither in flower nor fruit. 

The bael is frost-hardy. Very slow-growing. 

15. FERONIA, Correa. 

Only one species known. Generically it is distinguished from AEgle 
and Citrus by the placentae not altogether reaching the axis of the ovary 
so that they are parietal. Ovules many. Stamens 10 — 12. Leaves im- 
paripinnate. 

1. F. elephantum, Correa . Kat-bel, Kochbel, S., Beng.; Kaith, Or, 
H. ; The Elephant Apple or Wood-apple. 

A small or rather large thorny tree with dark green odd-pinnate 
leaves, opposite small sub-sessile entire leaflets and green or dull red 
flowers, *3" diam. in short racemes or racemes panicled on short lateral 
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branches with or without reduced simple or 3-foliolate leaves. Fruit 
2*5 — 3" diam., many-seeded, with a rough woody rind. 

Common and perhaps indigenous on the cotton soil of Angul, Khandpara, Banki 
and Puri! Planted throughout the province but chiefly in the drier parts and 
not common elsewhere. FIs. Feb. — April. Fr. Nov. — Jan. Evergreen. New leaves 
with the flowers in Feb. and March. 

Bark dark grey or black, rough. L. fascicled, about 3" long, with 5 — 7 elliptic 
or obovate leaflets about -5 — 1" long, with large marginal glands and often 
notched at apex, rhachis narrowly winged. Pedicels glabrous, articulate on the 
pubescent peduncle. Sepals minute open in bud, soon withering. Petals green 
or reddish, imbricate, oblong, *12". St. usually 10, bases adnate to the large 
woolly disc. Anthers red. 

The wood is sometimes used for agricultural implements. The pulp of the 
fruit is edible and aromatic and has much the same properties as the bael. It is 
also used for affections of the gums and throat. The gum is also given in 
diarrhoea and dysentery. 


FAM. 37. SIMARUBACE/E. 

Trees or shrubs with bitter bark. Leaves alternate, usually large and 
pinnate, stipules 0 or deciduous. Flowers small, in terminal or axillary 
panicles or cymes, regular, 3 — 5-merous. Petals rarely 0, hypogynous. 
Disc annular or elongate, simple or lobed. Stamens isostemonous or 
diplostemonous, inserted at base of the disc, filaments free, often with 
a scale at the base. Ovary free, deeply 2 — 5-celled and -lobed with as 
many free or connate styles and capitate stigmas ; ovules 1 in each cell, 
raphe ventral. Fruit samaroid or of several drupels or baccate, the 
carpels more or less distinct. Embryo straight or curved. 

1. AILANTHUS, Desf. 

Large trees. FIs. small, polygamous, hracteolate, panicled, 5-merous. 
Petals valvate. Stamens 10 in the male, 2 — 3 in the hermaphrodite 
flower, without scales. Ovary 2 — 5-partite, styles connate. Fruit of 
1 — 5 samaras. 

1. A. excelsa, Roxb. Pir nim, Ghoranim, H. ; Ghorkaranj, Kharw. 

A large tree with light-coloured bark, stout hoary tomentose branch- 
lets, large pinnate leaves with 10 — 13 pairs of very coarsely toothed 
leaflets and large panicles of yellowish flowers. 

Hazaribagh, frequent! Palamau! Gangpur! Orissa, frequent! Often near 
villages and roadsides. FIs. Jan. — March. Fr. May. Sub-deciduous in May and 
renews leaves in April to June. 

Smell foetid. Twigs *3 — 1" diam. with large leaf scars. L. 2 — 3 ft. long, with 
hoary tomentose rhachis. Lflts. 3-5 — 6" by 2 — 3", densely pubescent beneath, and 
pubescent above when young, acute or acuminate with a very oblique base, sec. 
nerves 12 — 20. Petiolule 1 — 2", with two hairy glands near the base, and some- 
times in place of the lowest leaflets also. Samaras often solitary, 1*75 — 2" by -5", 
strongly nerved with a twisted base. 

The ground bark is used in Indian veterinary practice. 
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FAM. 38. OCHNACEffi, 

Glabrous trees or shrubs with alternate simple stipulate leaves. Flowers 
usually large, panicled or umbellate, bracteate. Sepals 4 — 7, free imbri- 
cate, persistent and sometimes coloured in fruit. Petals 5 — 10, hypo- 
gynous deciduous. Disc enlarged after flowering. Stamens various, 
sometimes numerous, inserted on the disc ; anthers basifixed, dehiscing 
by terminal pores or longitudinally. Ovary 2 — 10-cellcd with axile or 
parietal placenta, sometimes deeply lobed, styles connate or distinct at 
the apex. Ovules 1 — 2 in each cell or indefinite, ascending or rarely 
pendulous, raphe ventral. Fruit of several drupels or pyrenes each 1 — 4- 
seeded, or capsular. 


1. OCHNA, L- 

JL. serrate. FIs. large yellow, in racemes or umbels. Disc large. 
Stamens many, filaments persistent, anthers deciduous. Ovary deeply 
5 — 10-lobed, lobes 1-ovuled, distinct in fruit on the enlarged torus. 
Drupels each with 1 erect albuminous seed. 

1. O. squarrosa, Roxb. Champa baha, S. ; Pata champa, Koniari, 
Bum champa, Or. 

A small tree or large shrub with ell., cll.-lanccolate to obovate acute 
or somewhat acuminate leaves, 3 — 7 " long, with very numerous fine 
oblique sec. n. Flowers handsome bright-yellow, fragrant, 1*5" diam. 
in short lateral sub-corymbose rarely panicled racemes from the leaf 
scars. Sep. *6 — *75", erect after flowering, but again spreading and 
deep purple in fruit. 

In rocky ravines and cool rocky slopes. Rajmahal Hills, from Barhait north- 
wards! Mavurbhanj, 2000 ft.! * Angul! Puri forests, common! Athmaliik, 
along valleys! FIs. April— May. Fr. r.s. Sub-deciduous Feb.— March, the new 
leaves often a beautiful crimson. 

Attains 2 ft. girth, bark smooth pale grey, blaze dark pink, red on the wood. 
Buds perulate. L. often clustered, finely spinulose-serrate, but points deciduous 
and then crenulate or serrulate, base acute. Petiole ‘17 — *25". Pedicels 1 — 1*25", 
articulate. 

2, O. pumila, Ham. Champa baha, S. 

A very pretty undershrub with a long stout rootstock from which it 
sends up annually shoots 8—18", rarely 2 ft. high, bearing umbels of 
showy yellow flowers, 1*5 — 2" diam. Conspicuous in fruit from the 
spreading deep red sepals. 

In open especially grassy forests and waste land. Champaran, on the bhabarl 
Gaya ghats! Ranchi: Horhap, Neterhat, etc.! Singbhum! Hazaribagh! 
Palamau ! Manbhum ! 

FIs. Feb. — June. Fr. March — July. 

The new shoots usually appear immediately after the jungle fires. L. broadly 
oblanceolate, 3 — 6" by 1 — 2", narrowed into the short petiole, finely sub-spinulosely 
serrate when young, rarely coarsely toothed, sometimes sub-entire when old, FIs. 
on pedicels 1—2" long, peduncle axillary 1 — 3". Petals -5 — '75". Drupels greenish, 
usually 4 — 6. 

Campbell states that the root is used by the Santals as an antidote to snake 
bite and for certain menstrual copiplaints, consumption and asthma. 
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FAM. 39. BURSERACE/E. 


Trees or shrubs secreting oleo-resins in the cortex. L. alternate,, 
imparipinnate, usually with opposite leaflets stipulate or (in all the 
following) exstipulate. FIs. regular, small, often polygamous in exil- 
lary or terminal racemes or panicles. Calyx often minute, lobes 3 — 6 
imbricate or valvate. Petals 3 — 6 imbricate or valvate. Disc free or 
adnate to the base of the calyx. St. twice as many as the petals inserted 
on the margin of or underneath the disc. Antners 2-celled dehiscing 
longitudinally. Ovary free, 3 — 5-celled. Ovules 2 in each cell, axile 
pendulous anatropous. Fruit a drupe with l — 5 free or united pyrenes 
or dry and dehiscent, each pyrene 1 -seeded. Albumen 0. Cotyledons 
generally twisted plicate or crumpled. 


A. Flowers with a campanulate hypanthium lined by the disc. 

Fruit a globose drupe. 

Tree flowering before the leaves. Lflts. crenate pubescent 

B. Flowers with a small cupular or saucer-shaped calyx. 

1. Disc annular crenate. 

Tree flowering with the leaves. Panicles axillary, diffuse 
Panicles pseudo-terminal racemiform. Fruit trigonous 

2. Disc at base of small cupular calyx. 

Panicles cymose dichotomous exceeding the leaves . 


1. Garuga. 

2. Bursera. 

3. Boswellia. 

4. Commiphora. 


1. GARUGA, Roxh. 

Trees with pubescent branchlets and exstipulate leaves clustered at 
the ends of the twigs with opposite subsessile crenate leaflets. Flowers 
polygamous in much-branched panicles. Calyx campanulate, 5-fid, val- 
vate. Disc conspicuous, lining the calyx-tube. Petals and stamens 
inserted on its margin. Ovary sessile or shortly stipitatc 4 — 5-celled, 
stigma capitate 4 — 5-lobed. Fruit a drupe with 1 — 5, 1 -seeded pyrenes. 

1. G. pinnata, Roxb. Jiga, Kekar, H., Th. ; Armu, K. ; Kandwer, S. ; 

Karur, Bhumij ; Kosromba, Mai P. 

A large or m.s. tree, handsome in full foliage, with odd-pinnate leaves 
12 — 18" long, 8 — 16 prs. ovate-lanceolate Lflts. attaining 4 5" by 1*5", 
crenate caudate, pubescent both sides, lowest pair usually very short 
and reflexed. The yellow campanulate flowers, 25" lone, are borne 
when the tree is leafless in numerous panicles 4—6" long from the leaf 
scars at the tips of the branchlets. 

Throughout the area. Chiefly in the valleys, ghats or cool sides of the hills in 
the hotter districts. FIs. March — April. Fr. June — Aug. Leafless March — May. 
Old leaves turn red before falling. 

Bark pale grey, smooth or flaky. Blaze in young trees thin, pink, in old 
trees thick with outer brown dead bark, then pink or deep crimson streaked 
with white. If the bark is recently shed a chlorophyll layer occurs in place of the 
brown outer layer* Lflts. hairy with 12 — 16 sec. n. ; petiolules *08 — *12". Calyx- 
tube very hairy, sepals half as long as the erect linear-oblong petals. Filaments 
hairy. Fruit globose, yellowish-green, *75" diam., with 2 — 4, rarely 5 pyrenes. 

The leaves are very frequently attacked by red galls which are very conspicuous 
in the autumn. It is a good tree for the reclamation of grass lands in damp 
districts, being among the fire hardy species. It grows readuy from cuttings ana 
coppices easily. It is not much used. Hamilton says that “J*g a ” is used for 
canoes and coarse furniture, and remarks on the green plicate cotyledons, 
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2. BURSERA, L. 

Trees with exstipulate leaves. FIs. small polygamous or 2-sexual in 
axillary panicles, 4— 6-merous, with annular crenate disc free from the 
calyx-tube and 8 — 12 stamens inserted at its base or alternately on and 
between the crenatures. Ovary free, 3 — 5-cellcd. Drupe with 3 — 5 pyrenes. 

1. B. serrata, Colebr. Syn. Protium serratum, Engl.; Kandior, 
Kariar, K. ; Armu, S. ; Karonda, Kharw. ; Sari, Mai . P. ; Garur, 
Nimburu, Limbru, Or. ; Mohi, Gond . 

A m.s. tree with leaves 6 — 12" long, lilts. 3 — 4 prs., oblong, 3 — 5-5", 
caudate, entire or more or less serrate, pubescent on the 6 — 12 sec, n. 
beneath. The very small green flowers *12" diam. are borne when the 
tree is in full leaf in lax panicles from the leaf axils and from the axils 
of fallen leaves. 

Throughout the area but not at all gregarious. Chiefly among rocks and on 
the cool sides of hills and streams in the central area! Champaran! Angul and 
Puri, common! Sambalpur, rare! Athmallik, along rivers! Common in the 
higher hills in both the Central and Southern area! FIs. April. Fr. May. Ever- 
green or nearly so, renews leaves in April. 

Bark grey, slightly cracked, blaze deep brown (in old trees), then thick deep 
pink. 

Twigs pubescent. Petiolules ‘25 — -5". Calyx tube very shallow with small lobes. 
Petals spreading above. Style very short. Fruit globose red when ripe, about 
•5 — '15" diam. with 1 — 3 stones. 

It is a tall and valuable timber tree in Burmah but not much used except as 
building posts in our area. It coppices from the cambian ring. 

Var. serratissima. Lflts. 4*5 — 7-5" long, very deeply and coarsely serrate. 
Sambalpur! Kalahandi, Cooper I Along streams. 

3. BOSWELLIA, Roxb. 

Trees, often with a papery bark. L. exstipulate with opposite sessile 
usually serrate leaflets. Flowers rather small racemed or panic^d. Calyifc 
small 5- toothed, persistent. Petals 5 imbricate. Disc anni^f^jkrenate. 
Stamens inserted at the base of the disc 5 long and 5 shorter. Ovary 
sessile 3-celled, stigma 3-lobed, ovules 2 in each cell, pendulous. Drupe 
trigonous, containing 3 pyrenes. 

1. B. serrata, Roxb. Saiga, Salai, Sali, H. ; Saiga, *5., K. 

A pretty tree with green, grey or reddish bark peeling off in thin 
flakes. Leaves 12 — 18" long with 9 — 16 prs. opposite coarsely crenate* 
serrate leaflets 1*5 — 3" long, and numerous racemes of smallish white 
flowers at the tips of the branches, usually appearing when the tree is 
bare of leaves. 

Very common on dry hills in the Central and parts of the Southern atea, but 
not common in S.P., Angul or Puri! FIs. Jan. — March. Frt. May — June. Deci- 
duous Jan. — May or June. 

Bark very thin grey flaky, with chlorophyll layer beneath the thin outer layer. 
Blaze flushed with lighter and darker pink ; from it exudes small drops of resin. 

S§ at the ends of the branchlets. Lflts. lanceolate or ovate-lanceolate, glaucous 
ith, pubescent on the nerves above, sometimes sub-lobed. Racemes 4 — 8", 
scent, sometimes with short branches, crowded near the apex but not really 
nal, as the branch grows through them and they are. below the leaves in 
Calyx cupular, 5— 6-lobed, villous. Petals -25", oblong-ovate with thickened 

12 
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base. Disc scarlet, fleshy, papillose. Anthers sagittate introrse. Fruit *5", 
3-gonous, with three valves and 3 winged hard pyrenes. 

The wood is used for charcoal. The tree yields the Indian Olibanum, a golden- 
yellow gum-resin (Inban, loban, S.), very fragrant and transparent. The leaves 
Jiung up in cattle-sheds drive away flies. Can be grown from large cuttings. 

4. COMMIPHORA, Jacq. 

Trees or shrubs, often spinescent. L. alt. 3-foliolate or imparipinnate ; 
stipules 0. FIs. small polygamous fascicled or in dichasial panicles. 
Calyx cupular or tubular, 4-, rarely 5 — 6-lobed, valvate, persistent. Pet. 4* 
rarely 5-~6, inserted on or under the margin of the cup-shaped disc. 
St. 8 — 10 inserted with the petals, alternate longer. Ovary ovoid, sessile, 
2 — 4-celled, stigma 3 — 4-lobcd ; ovules 2 in each cell, collateral. Fruit 
drupaceous with 2 — 6 pyrenes. 

1. C. caudata, Engl., syn. Protium caudatum, W. & A., is a deciduous small 
tree or shrub with greenish papery bark peeling off in thin flakes. L. 3-foliolate 
(in our specimens, but sometimes 5 — 7-foliolate), leaflets orbicular or ovate suddenly 
acuminate 1-25 — 3" long, nervation very fine reticulate. FIs. yellowish in long- 
pedunclcd slender dichasial panicles 3 — many-flowered, 2 — 6" long. Drupe ovoid, 
*4" long. 

Planted on the Orissa coast as near Konarak!, probably from cuttings, and 
hence it appears at present shrubby. The sap is abundant and fragrant. FIs. 
May. Deciduous. 


FAM. 40. MELIACE7E. 

Frees or shrubs without (exc. Chloroxylon) translucent glands in the 
leaves. Leaves alternate pinnate, rarely 2 — 3-pinnate, exstipulate. Flowers 
regular, usually in axillary panicles. Calyx 3 — 6- toothed, -partite, or 
sub-entire. Petals 3 — 6, sometimes cohering at the base. Stamens 4 — 12, 
usually twice as many as the petals, more or less completely united into 
a tube except in the tribe Cedreleae, outside the disc. Tube usually 
toothed. Disc frequently tubular and sheathing the ovary, sometimes 
pulvinate, rarely absent, sometimes adnate to the staminal tube. Ovary 
usually free, 2 — 5-, rarely 6-celled. Style 1 with disciform or capitate 
stigma. Ovules 2 or more in each cell, rarely solitary. Seeds sometimes 
arilled or winged. Albumen thin or absent/ 

A. Ovules several or many in each cell. Seeds winged. 


I. Stamens not united into tube. Capsule under 1-5". 

Perfect stamens 10. Leaves gland-dotted . . . 1, Chloroxylon. 

Perfect stamens 4 — 6. Leaves not gland-dotted . 2. Cedrela. 

II. Stamens united into a tube. Capsule over 1-5". 

a . Exotic. 

Anthers between the teeth of st. tube ... 3. Swietenta. 

b. Indigenous. 

Anthers between the two teeth of nearly free lobes 

of the tube 4. Soymida. 

Anthers on margin of almost entire st.-tube. 5. Chickrassia , 

B. Ovules 1 — 2 in each cell. Seeds not winged, St. united into 
a tube. 

L Lflts. mostly toothed. Petals usually spreading. 
a. Fruit drupaceous. St. tube oblong. 

Leaves pinnate 6 . Azadirachta. 



2* Cedrela.] 


40. MELIACEM . 


179 


Leaves 2 — 3-pinnate 

b. Fruit nearly dry 5-gonous. St. tube very short 
II. Leaflets entire. Petals erect or sub-erect (exc. 9). 

a. Terrestrial trees. 

Petals ovate-oblong. Leaflets 3 
Petals shortly oblong. Leaflets 5 — H . 

Petals concave 3. Leaflets many 
Petals concave 5. Leaflets 3 — 7 . 

b. Littoral trees. Lflts. 2 — 4. Fruit very large 


7. Melia. 

8. Cipadessa . 


9. Walsura. 

10. Heynea . 

1 1. Amoora. 

12. Aglaia. 

13. Carapa . 


1. CHLOROXYLON, DC. 

L. paripinnate. Flowers 5-merous in terminal and axillary panicles, 
petals spreading clawed. Stamens in the depressions of the 10-lobed 
disc, not connate into a tube, alternate shorter. Ovary sunk in the 
prominent disc, 3-lobed and -celled. Ovules about 8 in each cell. Cap- 
sule coriaceous, loculicidally 3-valved. Seeds compressed exalbuminous, 
winged above. 

1. C. swietenia, DC. Sengel-sali K. ; Bharhul, Kharw. ; Bhira, H. ; 

Indian Satinwood. 

A small or m.s, tree, larger in the south, with thick corky bark, 
pretty, greyish- or glaucous-green foliage, leaflets 10 — 20 pairs, about 
1" long, gland-dotted. FIs. white, *25" diam., on the cymose branch- 
lets of pubescent 3 — 5"-long panicles, which are clustered towards the 
ends of the branches from the leaf scars. Capsule 3-gonous, oblong- 
ovoid, 1 — 1*75", 3-celled. 

Not recorded from the Northern area. Common in the Central area but local, 
chiefly on northern slopes! Southern area: chiefly in the drier forests, not 
common in Puri, chiefly Durgapur range in Angul! Orissa States, in open forest, 
chiefly on lime soils and generally small, Cooper. 

Attains 4-5 ft. girth. Lflts. rhomboid-oblong with rounded apex, petiolule 
•08 — T', rhachis with petiole together 8 — 12" long. 

The poles are largely sought after for building and implements, hence the 
scarcity of large trees. It is a very good coppicer. It thrives with heavy grazing 
owing to the very acrid juice, which blisters the skin, making it unpalatable even 
for goats. (Hence the Kol name sengel-sali, scngel = fire.) 


2. CEDRELA, L. 

Trees with pinnate leaves. FIs. short-oblong, white in terminal and 
sub-terminal panicles, 4 — 6- usually 5-mcrous. St. sometimes with alter- 
nating staminodes, inserted on the fleshy disc which is more or less 
adnate to the base of the ovary. Ovary 5-celled. Cells with several 
2-seriate pendulous ovules. Capsule septifrugally 5-valved, globose when 
young, then ellipsoid or oblong. Seeds many imbricate, winged at one 
or both ends. 

1. C. toona, Roxb. Katangai, Roronga, Ho.; Katangari, M. ; Tun, 
H. ; The Toon Tree. 

A m.s. or large tree with large spreading leaves 1 — 2*5 ft long, with 
5 — 12 prs. of alt. or opp. lanceolate or oblong-lanc. caudate or finely 
acuminate glabrous or pubescent entire or faintly undulate leaflets 3 — 7" 
long (on same leaf), with long petiolules •4— *5" and oblique acute bases 
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rounded on the acroscopic side and 13 — 18 sec. n. Terminal odd leaflet 
usually present. FIs. *16 — *2" long in drooping or sub-erect panicles on 
the new shoots. Seeds winged both ends. 

Wild in the Northern tract in the Ramnagar Hills and Purneahl Wild generally 
in the Central and Southern tract in valleys among the hills! Largely planted 
everywhere. FIs. March — April. Fr. June — July, but the capsules often remain 
a whole year on the tree. Deciduous Dec. — Feb. 

The following varieties occur which I have endeavoured to name as far as 
possible in accordance with C. de Candolle* s monograph.* 

A. Branchlets puberulous when young only. L. glabrous when mature except the 

nerve axils beneath. 

a. typica. Panicles glabrous or nearly so, long and drooping. Flowers without 
staminodes. Anths. minutely apiculate. Capsules *75 — *9", smooth, 
sparsely lenticellate. 

Southern range, Puri! Narsingpur! Chiefly cultivated elsewhere. 

/?. Hainesii, C.D.C. (sp.) As in typica but staminodes 5, filiform and panicle 
only 8 — 9 ", erect. Singbhum! also apparently (but flowers not seen). 
Angul ! 

y. Hasletti, Hatties (FI. Ch. Nag.) Lflts., opp. 6 — 10 prs. only, under 4". 
Panicles erect, 6 ", glabrous. FIs. *16". Anthers with a tail \ — j as long 
as themselves. Capsule under -65". Santal Parganas, Khatikhund, 
Hasletti 

B. Branchlets and leaves more or less permanently pubescent or puberulous. 

Panicles shorter than the leaves. 

8. multi juga, L. often 2 ft. in length. Singbhum! Bonai! It scarcely 
appears to merit the rank of a variety. Filaments glabrous, therefore 
not var. pubescens. 

2. C. brevipetiolulata, «■ sp. 

A small tree with permanently pubescent twigs, petioles, rhachis and 
midrib above remarkable for the very short petiolules of the leaflets, 
which do not exceed ‘1". Lflts. about 10 — 15-jugate, much as in C. toona . 

Mals of Orissa 1 

The flower and fruit has not been seen and the species therefore has not been 
described. It is the same tree apparently as Barber's No. 5774 from the Anamalais, 
which was not taken up in the Madras Flora owing to the same lack of inflorescence. 

3. SWIETENIA, L. Mahogany. 

Large trees with pari-pinnate leaves and opposite or sub-opp. leaflets. 
FIs. 2-sexual small greenish panicled. Calyx 5-fid. Petals spreading. 
Anther tube urceolate or ovoid-cylindric with the anthers between the 
10 small teeth. Disc annular. Ovary 5-celled with many ovules. Fruit 
a large woody septifrugally dehiscent capsule with numerous pendulous 
2-seriate winged seeds in each loculus. 

1. S. macrophylla, King. Large-leaved Mahogany. 

A large tree, leaflets generally 4 pairs somewhat like those of a 
Cedrela with very oblique base, larger about 6" long. Flowers greenish, 
•3 — *4" diam., sweet smelling, in narrow supra-axillary panicles about 
3*5—5" long. Capsules like large inverted clubs, erect, 5—6" long, very 
woody. ’ 


Vide Rec. Bot. Surv. India, HI, 4, on the Indian species of Cedrela. 
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Now somewhat largely planted. Purneah! Dumkal Ranchi, etc. I Flowers in 
April when in full leaf. Fruit ripens nearly a year later. Nearly evergreen but 
leaves fall end of Feb. — March. 

Bark of twigs brown. Leaf rhachis 6 — 8". Lflts. sub-falcate lanceolate acumi- 
nate with 8 — 12 pale sec. n. Petals greenish, oblong, -15". St. tube cream- 
coloured, anthers included, inserted below the sinus. Disc red. 

2. S. mahogani, L. Small-leaved Mahogany. 

, A large tree with rather rugose grey-black bark, pinnate leaves with 
2 — 4 prs. of leaflets of 1 *2 — 2" long only and panicles of greenish flowers 
*3" diam. with yellow staminal tube. 

Often planted: Muzaffarpur, Dumka, etc.l and thrives well towards Orissa, but 
is stunted in Chota Nagpur. FIs. April — May. Renews leaves April and is 
practically evergreen. It flowers rather later than S. macrophylla. 

Leaflets very oblique, often sub-falcate, with a short slender apex. Panicles 
quite glabrous, 1*5 — 2", shorter than the leaves. Petals obovate-oblong, st. tube 
*12" long with 10 sharp teeth. 

It does not set seed so freely as the last. 


4. SOYMIDA, A. Juss. 

A tree with paripinnate leaves. FIs. in axillary and terminal panicles. 
Pet. 5 imbricate, obovate, clawed, spreading. St. tube cupular 10-cleft 
or sometimes stamens nearly free and spreading, lobes fleshy, apex 
minutely 2-lobed with the anther in the sinus. Disc flat. Ovary 5-celled, 
cells with about 12 pendulous 2-seriate ovules. Style short. Stigma 
large capitate, slightly lobed. Capsule 5-valved woody, valves separating 
from a large 5-rayed central axis. Seeds numerous, large winged both 
ends, albuminous, cotyledons foliaceous. 

1, S. febrifuga, A. Juss . Rohini, K. ; Ruhen, S . ; Rohana, H., Kharw . ; 

Suam, Or. 

A large or m.s. tree with thick wrinkled branchlets and leaves 9 — 18" 
long with 3 — 6 prs. of opposite or sometimes alt. leaflets 2 — 4" long, 
sprinkled when young with small peltate glands. FIs. '3 — *4" diam., 
white, with sometimes green on the petals, in large terminal panicles. 
Conspicuous in fruit from the large ellipsoid or obovoid pendant woody 
septifrugal capsules 3" by 2". 

Central and Southern tract. Singbhum, rare (Chirubera)l Gangpur, common! 
Manbhum! Hazaribagh! Palamau! Puri, not very common! Angul, chiefly in 
the dryer forests! Narsingpur, ditto! Mayurbhanj, ditto! Sambalpur, fre- 
quent! Common in the other states of Orissa, Cooper , Grieve . It is very usual 
on poor lime soils and also grows on cotton soil. 

FIs. with the old falling leaves Feb. — March or with the new leaves April— -May. 
Fr. May— June. Deciduous. 

Bark dark brown, splitting into oblong flakes on old trees. L. usually red 
when young and often with permanent red rhachis and midrib. Lflts. sessile or 
nearly so, broadly oblong or elliptic, obtuse with very oblique base, glabrous. 
Sep. 5, short imbricate. Staminal tube usually erect. 

‘‘The wood is extremely hard and very dark red-brown, very durable and makes 
a beautiful furniture, if well seasoned. It is somewhat cross-grained,” Gamble . 
It is used for building, for oil mills and other purposes, but is usually taken as 
poles. It coppices well. The bark is bitter and astringent and is employed in 
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dysentery and diarrhoea. “A decoction is given for rheumatic swellings,” Camp- 
bell “It is said to be as good as Sunari ( Cassia fistula) for tanning purposes,” 
Cooper. “Wt. about 75 lbs. P=1024 according to Skinner but only 626 according 
to Fowke ” Gamble . 


5. CHUKRASIA (sometimes spelt Chickrassia) t A. Juss . 

1. C. tabularis, A . Juss . 

In a pamphlet entitled “On the Flora of Behar and the mountain Parasnath,” 
by Thomas Anderson, formerly Superintendent of the Royal Botanic Gardens^ 
Calcutta, it is stated that Chickrassia tabularis occurs on Parasnath from base to 
summit. This is the only record, and I suspect an error as I have failed to find it 
on Parasnath or anywhere else in Bihar and Orissa. 

C. tabularis has 5 — 12 prs. of leaflets. White flowers *5" long, with erect 
oblong petals and a woody capsule about 1*5 — 1-75" long. 

6. AZADIRACHTA. A. Juss. 

Tree. Leaves pinnate, leaflets toothed, petals spreading, disc annular. 
St. tube 10- toothed, anthers opposite the teeth. Ovary 3 — 5-celled, 
ovules 2 in each cell superposed. Drupe 1 -celled and 1 -seeded. Coty- 
ledons oblong-obovate, neshy, sessile, epigeal with a long stout hypo- 
cotyl on germination. 

1. A. indica, A. Juss . Syn. Melia Azadirachta, L. ; Nim, H. ; The 
Neem Tree ; Margosa. 

A handsome tree, leaves with 5—9 prs. of coarsely-serrate unequal- 
sided leaflets and axillary panicles of white scented flowers. Drupe 
*5 — -75" ellipsoid, yellow when ripe. 

Believed not to be indigenous in the province but occurs as if wild on some of 
the hills in Puri district and in jungles in Hazaribagh. It is frequently self-sown 
near gardens and villages and very commonly planted. FIs. March — May. Fr. 
June — July, and the seed germinates in July and Aug. of the same season. Ever- 
green. 

L. 8 — 15", lflts. I- — 3", sometimes lobulate near the base. FIs. *3" diam. St. 
tube *2" long. Cotyledons -3 — *4" long. 

The wood is good and used for various purposes. The bark is bitter, and nearly 
every part is used medicinally in intermittent fever and as a tonic. The ripe 
fruits are largely collected for the oil, which is especially useful in parasitic skin- 
diseases and for dressing foul ulcers. Internally it is anthelmintic. The twigs 

are used for tooth-brushes. It is a good avenue tree. 

The first leaves after germination are pinnatifid at base. 

7. MELIA, L. 

Trees with 2 — 3 pinnate leaves and 2-sexual flowers in large axillary 
panicles. Calyx 5-lobed or sep. 5 imbricate. Pet. 5, free. Disc annular. 
St. tube cylindric dilated and laciniate at the mouth ; anthers 10 in- 
cluded on or near the margin of the tube, apiculate. Ovary 5 — 8-celled, 
style cylindric, stigma capitate ,* ovules 2 superposed. Fruit a drupe, 
cells 1 or more* 1 -seeded. Seeds pendulous elliptic, testa crustaceous, 
albumen fleshy, thin, cotyledons foliaceous, radicle terete superior. 

L. 2 -pinnate. FIs. white. Drupes over l" long . . .1. composita . 

L. mostly 3-pinnate. FIs. lilac. Drupes under I" long . . 2. azedarach . 
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1, M. composita, Willd. Syn. M. dubia, Cav.; Ghora-nim, Mahanim, 

H . ; Batra, Of. 

A very large tree with spreading crown and 2-pinnate leaves up to 
2*5 ft. long clustered towards the ends of the branches. FIs. wnite, 
* 5 " diam., with spreading and reflexed greenish petals in numerous 
axillary stellately tomentose scurfy panicles 5 — 8" long. Drupes 1 — 1-25" 
long with very nard endocarp. 

Forests of Angul and Puri, rather frequent in Angul! FIs. Feb. — March. Fr. 
Dec. — Jan. New leaves with the flowers. Deciduous. 

Bark reddish, smooth and flaking. Blaze thin, crimson, then white. Twigs 
stout, brown. Shoots stellately scurfy. Pinnae up to 8" long 3-foliolate or with 
up to 3 — 6 prs. of leaflets. Lflts. mostly ovate-lanceolate and acuminate, 1*5 — 2*5", 
glabrescent, crenate or crenulate. Petioluies *15 — *3" minutely pubescent when 
old. FIs. *25" long. Sep. small lanceolate. Pet. *3", spathulately-linear pubescent. 
St. tube narrowly tubular with over 20 short linear teeth, inside silky. Drupe 
with 1 chestnut-coloured seed with large embryo. 

“Wood soft. Growth rapid, 2 — 3 rings per inch of radius in Madras to 7 rings 
in some Bengal specimens. Wt. 26 — 33 lb. The wood will probably be found 
useful for tea-boxes and similar purposes and the tree should be cultivated on 
account of its rapid growth.” Gamble. 

2. M. azedarach, L. Bakain, H. ; Bokom baha, S. ; The Persian Lilac. 

A m.s. tree, but flowering when small, with mostly 3-pinnate leaves 
up to about 2 ft. long chiefly towards the ends of the branches. FIs. 
lilac with deeper purple staminal tube, in axillary panicles. Drupe 
•5 — •75"', yellowish with very hard endocarp. 

Cultivated in all stations! A native of Upper Burmah! 

FIs. May — June. Fr. ripens Nov. — Dec., but often remains on the tree through 
out the cold weather. Leafless Dec. — April. Bark thick and deeply fluted in old 
trees, smooth in young. Shoots somewhat rusty with stellate hairs. Pinnae up 
to 12" long. Sec. pinnae 1 — 3-foliolate. Lflts. mostly lanceolate acuminate, *5 — 2*5", 
glabrescent serrate or gashed. FIs. *25 — *3" long, sweet-scented. Drupe often 
5 — 6-celled, several cells usually with a long narrow seed with brown testa and 
fleshy linear-oblong cotyledons. 

“Wood useful and pretty, handsomely marked. Wt. averages about 38 lb. 
Growth quick, often very quick, 3 — 4 rings per inch/' Gamble. I have grown 
trees some 30 ft. high in 3 years from seed so that it is useful when quick growing 
trees are required. The inner bark contains a resinous alkaloidal substance and 
is used as an anthelmintic. The fruits are poisonous and are used in leprosy and 
scrofula (7. P. & £>.). 


8. CIPADESSA, Blume. 

Shrubs or small trees with odd-pinnate leaves, opp. or sub-opp. leaflets, 
axillary or extra-axillary peduncled panicles and sub-globose fls. Petals 
5 oblong spreading valvate. Staminal tube deeply 10-lobed, lobes linear, 
loosely cohering forked, anthers short in the forks. Disc shortly cupular, 
adnate to base of the staminal tube. Ovary 5-celled, ovules 2, collateral. 
Fruit scarcely fleshy 5-gonous. 

1. C. fruticosa, Blume. Nalbali, Or. 

Small tree or large shrub with long weak sub-sarmentose branches, 
leaves 5 — 12" long with 7 — 11 opposite variously- toothed lflts. and small 
cymose panicles of small white flowers. 
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Valley forests in Singbhum, frequent in Saranda and Porahat! Para snath l 
Puri and Angul, very common! Narsingpur! Probably all the Orissa States, 
Cooper. FIs. March — June. Fr. May — Nov. Deciduous in March. 

Whole plant usually more or less pubescent. Lflts. from *75" (at base of leaf) to 
5" by 2*25", terminal oblong acuminate, petiolules *12 — 5". Panicles narrow, 3 — 4" 
long, including the long peduncle. Fruit under *25" diam. 

9. WALSURA, Roxb. 

Trees with 1 — 5-foliolate leaves and opp. lflts. FIs. in axillary and 
terminal panicles. Calyx short, 5-fid or -partite. St. 8 or 10 free or 
connate, lobes notched or 2-cornute. Disc annular. Ovary short 2 — 3- 
celled sunk in the disc. Fruit baccate 1- rarely 2-celled and -seeded. 
Seed enclosed in a fleshy aril, exalbuminous. 

1. W. piscidia, Roxb . (inc. W. ternata, Roxb.). Mundika, Or. ; Siloi 
(Gaya) ; Bakom, Kuruwan (Samb.). 

A bushy tree or scarcely more than a shrub with pinnately 3-folio- 
late leaves, oblong or somewhat ovate-oblong leaflets 3 — 5" by 1-2*25", 
pale glaucous beneath and very shining above, and white or yellowish 
small flowers with ercet very slightly imbricate petals in axillary and 
terminal panicles 3 — 5" wide composed of several long-peduncled partial 
panicles. Panicles from the upper leaf axils and brown hairy leaf scales 
of the new shoots. Frt. *3" closely tomentose. 

Along the Hazaribagh-Gaya Ghats in rocky ravines! Under the shade of 
immense gneiss rocks at the top of Koderma hill (Pal.)! Not found elsewhere in 
the Central tract. Common in the Puri division, chiefly in the southern range! 
Angul, chiefly in ravines! Sambalpur, chiefly on the shales near rivers! FIs. 
Feb. — June. In the Central tract it is partially deciduous at the time of flowering. 

Bark grey, slightly cracked. Blaze rather hard, thick, pink then yellowish. 
Innovations brown tomentose. Lflts. usually rounded both ends or somewhat 
acuminate (var. ternata ), sec. n. slender, about 10, very finely reticulate between ; 
petiolules *15 — -3", terminal *75 — 1". Peduncles 1 — 3", usually thickened upward. 
FIs. *1 — *12" long. Sep. one-fourth to one-third as long as corolla. St. tube 
half length of petals 10-cleft for one-third to two-thirds of its length, 2-cornute 
segments, alt. slightly shorter, with yellow apiculate anthers inserted between the 
two very small horns. Disc short annular. 

The bark is used to kill fish. An oil is said to be obtained from the wood by 
heating the chips. It is used for itch. 

The following are sometimes considered as distinct species: — 

Var «. typica. (W. piscidia, Roxb., F.BJ . , p. 564). Lflts. rounded at apex. 
Peduncles 1*5 — 3" thickened upwards. Sep. scarcely one-fourth as long as petals. 
Pet. 4 mm. long, erect oblong or lanceolate-oblong, yellowish. Central tract and 
Puri! 

Var /?. ternata (W. ternata, Roxb., F.BJ., p. 563). Lflts. often somewhat acu- 
minate. Peduncles usually under 1" long, uniform. Sep. one-third as long as 
petals. Pet. 3*5 mm., erecto-patent ell. or ell.-oblong, white, shorter segments of 
st. tube sometimes not homed. Sambalpur! 

The depth of the lobing of the staminal tube used in the F.BJ. as a sectional 
character is very variable. Fig. 65 of Brandis * Indian Trees unites the two vars., 
having the long inflorescence of typica and the pointed leaves of tematal 

10. HEYNEA, Roxb. 

Trees or shrubs with 5 — 11-foliolate leaves and opp. quite entire lflts. 
Panicles terminal and axillary, corymbose. Calyx snort 4 — 5-fid* Petals 
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-4 — 5 oblong sub-erect. St. tube cleft into 8 or 10 linear 2-toothed seg- 
ments. Disc annular. Ovary immersed in the annular fleshy disc, 
2 — 3-celled, narrowed into the short style. Fruit dehiscent, 1-celled, 
2-valved, 1-secded. Seed arillatc, cotyledons large thick fleshy. Raphe 
large. 

1* H. trijuga, Roxb. 

A small ornamental tree with odd-pinnate leaves 12 — 18" long, 2 — 4 

{ >airs of ovate acuminate leaflets 3 — 5" long, and small white flowers in 
ax corymbose panicles on long slender peduncles 7 — 12" long. FIs. 
shortly ablong 15 — *2". St. tube cleft about half way into 8 — 10 seg- 
ments which are forked with apiculate anthers in the forks. Ovary 
2-celled, cells 2-ovuled. Fruit reddish, *5", ellipsoid, with 2 thin 
coriaceous valves, and with 1 (rarely 2) pendulous seed (from an 
ascending funicle) with a thin white fleshy aril. 

Sameshwar Hills, Champaran! Valleys in Singbhum! Ranchi (Kolomda, 2000 
ft.), Gamble ! Bonai, Cooper ! Mayurbnanj, in the mountains 2000 ft. — 3000 ft.! 
Often planted in Ranchi, etc. FIs. March — May. Fr. Aug. — Nov. Evergreen. 

Attains about 3 — 4 ft. girth. Bark cracked or fluted, brown (or grey with red 
in the cracks), blaze red to crimson. Lflts. pale and somewhat pubescent beneath 
or glabrous, end one attains 6*5" by 3", base of lateral straight, rounded or obtuse 
with petiolules *25 — *75". Panicles (without peduncle) 2-— 4" only. Sep. broad 
pubescent. 

The wood does not seem to be used. Gamble says that the seeds give an oil 
used for burning by the Nepalese. 

The first several leaves of the seedlings are large, simple and ovate, the next 
3-foliolate. 


11. AMOORA, Roxb. 

Trees sometimes with milky juice, with odd-pinnate leaves and entire 
leaflets. FIs. dioecious (or hermaphrodite in form), panicled, or females 
spicate or racemose. Calyx 3 — 5-partite. Petals 3-concave imbricate. 
St. tube subglobose or campanulate, 6 — 10-crenate or -toothed with, the 
6 — 10 anthers at the crenatures. Disc. 0. Ovary 3( — 5)-celled. Fruit 
usually coriaceous, ultimately loculicidally 3 — 4 (rarely 5)-valved. Seeds 
1 — 4 with a fleshy aril. 

Male flowers in panicled spikes or racemes, fem. in long 

simple spikes 1 . rohituka. 

Male flowers in panicled cymulcs, females in a short sub- 

racemose panicle - . . . . . . .2. spectabilis . 

1. A. rohituka, W. & A. Sikru, Ho.; Sikaroro, M.; Pitraj, Tiktaraj, 
Beng,^ Mangai, Khanda, Or. (also Gilakusum or Panikusum in 
Puri). 

A handsome small or m.s. tree with low spreading crown of large 
dark green glabrous pinnate leaves 1—3 ft. long with 4 — 7 pairs of 
leaflets 3 — 9" by 1*5—4", decreasing in size towards the base of the leaf 
and small white flowers in lax simple (female') or branched (male) 
spikes. Capsule 3-valved, yellowish or flesh-coloured, 1 — 1*5" diam., 
glabrescent. 
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Throughout the province but outside Orissa only wild along watercourses in 
evergreen or semi-evergreen forest. Champaran, frequent! Purneah! Singbhum! 
Porahat! S.P.! Puri, common! Often planted in other districts. 

FIs. Aug. — Sept. Fr. May — June. Ev. 

Bark smooth. Blaze thick crimson with bold white streaks. Branchlets stout, 
shoots brown-pubescent but glabrescent. L. rhachis grey with few scattered brown 
microscopic scales. Lflts. sometimes falcate, slightly puberulous beneath when 
very young but some glabrous and not at all scaly, green beneath, shortly sharply 
acuminate and base very oblique, always acute on one side ; sec. n. 8 — 16. Petiolule 
•25 — *4". Dioecious, Panicles (m.) or spikes (f.) axillary or extra-axillary and 
shorter than the leaves, sometimes 2-nate. Calyx 5-partite, lobes obtuse. Pet. 3. 
Anths. 6. Ovary 3-celled. Seeds with scarlet arillus, subglobose or oblong polished 
chestnut coloured with a white linear raphe, apiculatc or ridged one or both ends, 
•5 — -7" without the aril. 

The seeds are frequently 2-embryous, both embryos germinating. First leaves 
simple or with one additional Iflt. The name Rohituka is Sanskrit. Seeds yield a 
medicinal oil. 

2. A. spectabilis, Mtq. {vide Kew Bulletin , No. 7, 1920). Syn. A. 

Wallichii, King ; Sphaerosacme rohituka, Wall. Herb . (in part); 

Karandali, Or. 

A tall handsome tree with considerable trunk and a high crown. 
Sap of young parts milky. L. crowded at the ends of the twigs 15" 
to 3 ft. long with a stout rhachis. Lflts. opp. or sub-opposite 9 — 19 
(or sometimes close to the panicle only 3 — 7), terminal usually elliptic, 
lateral oblong, or basal ones ovate and reflexed. FIs. dioecious (or 
according to King, polygamous). Males in panicles 9 — 22" long from 
the upper axils. St. tube subglobose crenate with 8 — 9, rarely 10 half- 
exserted anthers. Fern, panicles sub-raccmose, 2*5 — 4", stout, with 
flowers on stout pedicels 3 — 4-merous. Capsule subglobose, 2" diam., 
3 — 4-celled with milky juice when unripe, tomentose. Seeds with scarlet 
aril and chestnut-coloured testa. 

Mountain valleys of Singbhum! Mayurbhanj! and Orissa! 

FIs. July — Nov. Fr. May — June. Evergreen. 

Bark smooth pale. Blaze rather soft, streaked with brown and cream and 
exuding drop of milky juice. Twigs and leaf rhachis grey or rusty with micros- 
copic fimbriate scales or stellate hairs, young brown tomentose. Lflts. decreasing 
in size towards the base of the leaf, 6- — 14" long or basal only 3 — 4", acute or 
acuminate with regular or somewhat oblique rounded or obtuse base and 13 — 20 
strong spreading sec. n. Petiolules -7" or of terminal leaflet 1 — 1*5". Ovary 
depressed yellow tomentose 3-gonous, stigma very large 3-lobed. 

The tree yields a useful timber which is used for planking. It is red in colour. 
It should be preserved and propagated in evergreen forests. 


12. AGLAIA, Lour. 

Trees or shrubs often lepidote with 3-foliolate or odd-pinnate leaves 
and entire leaflets. Flowers polygamous. Calyx, corolla and androecium 
all 5-merous, rarely anthers 10, staminal tube subglobose entire or 
5-toothed at apex* Disc very small. Ovary 1— 3-cclled. Fruit indehis- 
cent, 1— 2-celld and -seeded. Seeds with fleshy integument. 

Leaflets 6 — 9" long. Panicles 2 — 4". Anthers 10 . . . 1 . Haslettiana . 

Leaflets 3 — 5*5" long. Panicles 5". Anthers 5 * .2. Roxburghiana. , 
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1. A. Haslettiana, Haines (Journ, As. Soc., xv, 7). 

An evergreen tree up to 4 ft. girth with brown scaly shoots, rather 
distant impari- or pari-pinnate leaves with 5 — 7 large oblong shortly 
abruptly acuminate leaflets 6 — 9" long and axillary panicles of small 
globose very fragrant flowers *15" diam. Calyx broadly campanulate, 
scaly. St. tube as long as petals, globose, with scarcely toothed mouth. 
Anths. 10, 1 -seriate equal sessile, included, on ridges formed by the 
equal adnate filaments. 

Evergreen forest near nalas. Mats of Puri! Angul! 

FIs. April — May. Fr. not seen. 

Shoots, petioles and rhachis lepidote. L. rhachis 8 — 10" long. Lflts. sub-opp. 
or mostly alternate, larger 1*8 — 3" wide, base tapering and oblique, young densely 
lepidote beneath, glabrescent except for a few scales on the midrib, sec. n. strong, 
10 — 15, incurved within the margin, tertiaries very obscure. Petiolule *2 — *4". 
Panicles 2 — 4" closely lepidote shortly peduncled. Pedicels *05 — *1". Calyx 
shallowly toothed. Pet. 5 cll.-oblong, tip rounded. Mouth of the staminal tube 
crenulatc. Anths. oblong. Disc 0. Ovary short, somewhat 3 angled. Stigma 
sessile 3-lobed. 

This species unites Aglaia Amoora . The fruit is required. 

2. A. Roxburghiana, Miq. 

A tree or shrub with leaves 3 — 10" long, leaflets 5, rarely 6 — 7, 1*5 — 5*5" 
long, narrowly elliptic or ell.-lanceolate, obtuse or acute, glabrescent. 
Flowers under *1" diam., yellow, in elongate supra-axillary pyramidal 
tomentose and slightly scaly panicles as long as the leaves. Fruit sub- 
globose, *75" diam., rusty lepidote and velvety. 

Very rare. Hill east of Pitorea (Ranchi), Wood\ Baruni Hill (Puri), Gamblel 
FIs. Nov.-Dee. Fr. June. 

Lflts. in the Ranchi specimen oblanceolate and only up to 4" long. Sec. n. 10 — 13, 
not reaching margin nor curved within it. FIs. sessile or pedicelled, calyx often 
stellately scaly, petals oblong. 

The seeds have a white edible aril. 


13. CARAPA, Aubl. 

Littoral trees with paripinnate leaves and 1 — 3- jugate leaflets. FIs. 
in lax axillary panicles, 2-sexual, 4-merous. St. tube globosely urceo- 
late, 8-toothed with 2-partite teeth. Anthers 8 included, sessile alter- 
nating with the teeth. Disc cupular adnate to base of ovary. Ovary 
4-grooved, 4-cellcd, with 2 — 8 ovules in each cell. Style short, stigma 
discoid. Fruit very large subglobose with fleshy or coriaceous pericarp, 
6 — 12-seeded, finally 1-celled by complete or partial absorption of the 
septa, loculicidally 4-valved. Seeds large, thick, irregularly angular and 
compressed. Aril?.* Hilum large. Alb. O. 

1. C* obovata, Bl. Dhundul, Beng . ; Susambar, Or. 

A small tree. L. with 1 — 2 prs. of glabrous rather coriaceous, oblong 
or ell.-oblong leaflets 2*5 — 4*5" long. FIs. small yellowLsh, in panicles 
1 — 2*5" long. Conspicuous in fruit by the large globose or oval fruit 
3 — 4" long. 

* The aril is described as absent in all works of reference consulted, but my notes 
state that an aril is present. It possibly disappears when the fruit is quite ripe. 
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Tidal Swamps of Mahanadi delta! FIs. r.s. Fr. April — May. 

Bark smooth, that of twigs pale. Blaze pink. Lflts. rounded at tip, somewhat 
tapering at base into a brown petiolule ; sec. n. very fine, 8 — 10, soon finely reticulate. 
FIs. *17 — *2" long. Seeds *8 — 1*3", yellowish, with a thick orange coloured aril.* 

The fruit is largely collected. It is said to be a cure for swellings of the breast 
and elephantiasis. Brandis says it attains 7 — 10 inches. 

FAM. 41. ICACINACE/E. 

Trees or shrubs, often climbing, with alternate very rarely opposite, 
usually entire, sometimes lobed or toothed, exstipulate leaves. Flowers 

4 — 5-merous, regular, usually small and in cymose panicles, or in axil- 
lary clusters, spikes or racemes, 1 — 2-sexual with perianth single or 
double. Calyx small, not enlarged in fruit. Petals 5, rarely 4, usually 
free valvate or narrowly imbricate, the apex usually bent inwards, then 
erect and finally deciduous. Stamens isomerous and alternate to the 
petals, reduced to staminodes in the female, sometimes bearded below 
the anther, which is 4-celled with introrse or lateral dehiscence. Disc 
absent or cupular or lobed. Carpels usually 3, sometimes 2 or 5, united 
into an ovary which is usually 1 -celled above, rarely completely 3- or 

5- celled. Ovules 2 to each cell, collateral, pendulous from the top of the 
partition, anatropous, micropyle superior and interior. Stigma 2 — 5 lobed 
or capitate. Fruit usually drupaceous. Seed pendulous with thin coria- 
ceous testa, usually albuminous. Embryo straight or bent with superior 
radicle and variously sized cotyledons. 

1. NATSIATUM, Ham . 

Climber with alt. palmi-nerved leaves and dioecious flowers in axillary 
racemes. M. fl. sepals 5 connate below, open in bud. Pet. 5. St. 5 
(4 — 6), anthers with large pointed connective and adnate cells, inserted 
inside the disc. Disc small yellow fleshy 10-iobed, and with 10 linear 
erect glands from the inner surface of the lobes. F. fl. as in M. but 
stamens reduced to staminodes. Ovary villous, style short, 2 — 3-lohed. 
Ovules 2, raphe dorsal. Drupe obliquely ovoid, compressed. Seed 1, 
alb. fleshy, cotyledons orbicular 3 — 5-nerved. 

1. N. herpeticum, Ham . 

A strong twiner with pallid almost white stems attaining 1" diam., 
alt. cordate-ovate dark green palmately 7 — 9-nerved dentate or denti- 
culate long-petioled leaves, larger 6 — 7" by 4 — 5", and small drooping 
greenish- yellow villose urceolate flowers in long slender pendulous 
axillary or supra-axillary simple or compound racemes 4 — 9" long. Fruit 
an obliquely ovoid 1-celled compressed drupe *25" long. 

In the moister forests, chiefly near nalas, rather rare. Puri Male (Rajim)! Angul 
(Bolong and Raigoda forests)! Common in Pumeah! FIs. Jan. — March. Fr. March — 
April. New leaves March, 

Wood with groups of large pores arid inconspicuous medullary rays. Branches 
strigose, youngest shoots densely yellow hirsute. L. glabrescent above but slightly 
scabrous, beneath permanently hirtellous, tip acuminate sometimes with the 
central nerve excurrent, margin repand or sinuate with mucronate teeth ; sec. and 

♦The aril is described as absent in all works of reference consulted/ but my 
notes state that an aril is present. It possibly disappears when the fruit is quite ripe. 
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tertiary nerves very irregular. Peti. 2 — 5" often coiled. FIs. *2" diam. Buds ovoid 
acute densely strigose. Calyx deeply (4 — ) 5-lobed, lobes spreading scabrid. Pet. 5 
lanceolate or oblanceolate longer than the sepals, free or nearly so, flat recurved 
valvate. M. fl. fil. very short, anthers yellow incurved, pistil rudimentary. F. fl. 
style very short with 2 linear diverging lobes. 


FAM. 42. OLACACE/E. 

Shrubs or trees, more rarely undershrubs with alternate simple entire 
exstipulate leaves and small regular usually 2-sexual flowers in spikes, 
racemes or cymes, usually axillary. “Calyx” small, toothed or reduced 
to a rim which may enlarge in fruit and envelop it. Tepals 4 — 6, free 
or connate, valvate, rarely imbricate. Stamens rarely isomerous, usually 
two to three times as many and opposite to the petals, some some- 
times reduced to staminodes, anthers ovate or linear longitudinally 
dehiscent. Ovary free or more or less sunk in the torus, 2 — 5-celled at 
the base only rarely also above, usually with a free central placenta 
from which 1 (very rarely 2) slender anatropous ovules hang in each 
cell, micropyle superior and interior, occasionally ovary 1-celled with 
1 pendulous or erect ovule. Style with small stigma. Fruit usually 
drupaceous and 1 -seeded, the placenta usually sunk in a cleft of the 
seed which has a thin testa and copious albumen. Embryo small apical. 

The family is allied to the Santalacew and Loranthacex, and is only introduced 
here in order to adhere as closely as possible to the order of the families in the 
Genera Plantaram and vide Introduction. The morphology of the “calyx” 

is doubtful. 

A. Stamens two or three times as many as the petals. Ovary 

with 2 or more ovules 1. Olax. 

B. Stamens as many as petals or corolla lobes. Ovary 1 -ovuled. 

FIs. pedicelled. Petals free 2. Opilia. 

FIs. sessile. Corolla 4-lobed 3. Cansjera. 


1. OLAX, L. 

Shrubs or undershrubs, sometimes scandent and spiny with alt. 
leaves. FIs. in axillary racemes or panicles with inconspicuous bracts. 
Perianth of a minute outer calyciform rim accrescent in fruit and 3 — 6 
free or more or less connate tepals. St. 9 — 12, occasionally fewer, 
usually only 3 fertile, fertile stamens usually opposite to and attached 
to the edges and staminodes opposite the centres of the tepals. Anthers 
oblong 2-celled and filaments free. Ovary superior, usually 3-celled 
below and 1-celled above, style simple, stigma 3-lobed. Ovules 3 pen- 
dulous from the axis, two soon abortive. Fruit drupaceous surrounded 
by the accrescent outer perianth. Embryo minute apical in fleshy 
albumen. 

The fertile ovule pushes the central placenta to one side, so that the latter 
appears as an ascending basal funicle in fruit. 

1. O. scandens, Roxb. Rimil, Rimilbiri, K.; Hund, S.; Koko aru, 
Beng.; Bader, Badalia, Badurli, Bhadbhadia, Or. 

A large usually scandent shrub with trunk attaining 1 ft. diatru, 
pubescent branchlets and white flowers -25 — -3" long in short axillary 
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racemes. Fruit yellow fleshy sub-globose, *3" diam., more than half 
enclosed in the accrescent outer perianth. * 

Common from Bettiah to Puri and Kalahandi, i.e. throughout the whole province! 
FIs. April — June. Fr. Oct. — Dec. Evergreen. 

Rarely spinose. L. patent, attaining 3 by 1*5", rarely 4*5 by 1*75", often less than 
1" on the same branch, orbicular elliptic oblong or ovate with rounded base, apex 
obtuse or rounded, pubescent beneath. Sec. n. slender 4—7, scarcely distinguishable 
from shorter intermediate, not raised. Petiole -3 — *5", pubescent. FIs. often 
distichous, sometimes panicled from leaf suppression, pedicels short. “Calyx” 
ciliate. Tepals narrow, -2 — ’3". St. 7 — 10, 3 — 5 fertile, staminodes 2-fid. Disc thin, 
cupular. 

The fruit is eaten. It is insipid and somewhat viscous. A sherbet is made from 
it in Hazaribagh. 

2. O. nana, Wall. 

A suffruticose perennial with a woody rootstock, sending up annually 
erect strict herbaceous shoots 1 — 2 ft, high with sub-sessile oblong- 
lanceolate or linear-oblong leaves and solitary axillary small white 
flowers. 

Usually in grass lands. Northern tract, near the Nepal frontier! Central tract, 
Netcrhat plateau! Manbhum, Campbell. FIs., Fr. April — June. 

Shoots striate. L. glabrous, reaching 3" by *5 — -75", obtuse. Peduncles *5” long. 
FIs. *3", white when expanded, buds oblong. “Calyx” rudimentary in flower, 
accrescent and enclosing the fruit with a fleshy scarlet coat. Petals 3, linear- 
oblong. Fertile stamens 3, staminodes 3, white 2-fid. Fruit (with coat) *5” diam., 
oblong or obovoid. 


2. OPILIA, Roxb. 

Shrubs, usually scandent with alt. penninerved leaves sometimes 
showing translucent dots. FIs. small fascicled on the rhachis of axil- 
lary racemes with large deciduous bracts concealing the flowers in bud, 
“Calyx” nearly obsolete annular. Tepals 5. Filaments 5 opp., the 
tepals very slender alternating with 5 fleshy disc glands or staminodes. 
Ovary superior 1 -celled. Style short, stigma minute. Ovule solitary 
pendulous. Fruit drupaceous. Albumen fleshy. Embryo apical or axial. 

1. O. amentacea, Roxb. Kara Badalia, Duraikuli, Or. 

Usually scandent with fulvous-tomentose branclilcts and sub-coria- 
ceous lanceolate or lanc.-ovate mostly acuminate leaves 1-5 — 4" long with 
usually 5 — 8 distinct (or Indistinct when fresh) fine and irregular sec. 
nerves. FIs. very small, greenish, slender-pedicelled, in threes concealed 
in bud by orbicular rhomboid ciliate bracts which are arranged in 
catkin-like axillary and extra-axillary spikes *75 — 1*5" long. 

Sambalpur! Angul, very common on the gneiss and sandstones of the Durgapur 
range! Singbhum, rare! Santal Parganas, Gamble. FIs. April — May. Fr. July. 
Evergreen. 

L. with small raised dots when dry, tertiary nerves usually distinct. Petiole 
•1 — *15". Racemes solitary or clustered, rhachis tomemose. Pedicels *15". Tepals 
yellowish or green. Anths. versatile. Drupe *3", pedicelled. 

A root parasite. Barber, 
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3. CANSJERA, fuss. 

Sarmentose or climbing sometimes spiny shrubs with alt. shortly- 
pctioled penninerved leaves sometimes showing translucent markings. 
FIs. small, 2- or functionally 1 -sexual in axillary spikes with incon- 
spicuous bracts. Perianth campanulate, tepals 4 — 5 valvate. St. iso- 
stemonous hypogynous inserted on the broad torus opposite the tepals 
outside of and alternate with large disc glands or staminodes. Anthers 
small oblong 2-celled sometimes adherent by the connective to the 

E erianth, dehiscence longitudinal, filaments free or slightly adnate to 
ase of perianth. Ovary superior 1-celled, stigma capitate lobed, lobes 
alternate with stamens. Ovule solitary pendulous. Frt. drupaceous 
surrounded by the marcescent perianth. Embryo in the upper part 
of the fleshy albumen, cotyledons 2 deeply bifid (or 4?) or 3 (according 
to Griffiths).* 

1. C. Rheedii, GmeL Jhantika, Or. Also Badalia, etc., from con- 
fusion with Olax scandens. 

A large subcrect or usually scandent shrub with generally spiny stems 
and green spinous or unarmed branches with a minute curly pube- 
scence on the younger twigs. L. 1*5 — 3"' patent ovate to lanceolate 
acuminate shining both sides but with a somewhat wrinkled appear- 
ance. FIs. sessile, *1", green or yellowish pubescent with 4 rarely 5 
very short recurved broadly triangular lobes. Drupe *3 — *5" scarlet 
ellipsoid with thin hard endocarp. 

Widely distributed but not usually common, mostly along ravines and near 
water. Champaran (Sameshwar Hills)! Central tract: Gaya ghats 1 Monghyr! 
and Santal Parganas! Southern tract: Singbhum! Puri, more frequent! FIs. 
Nov. — Dec. Fr. March — May. 

Old trunks with large blunt spines and mottled with white lenticels, spines on 
the young stems and branches often slender *5 — 1-2" long. Twigs sometimes 
ferruginous-pubescent. L. occasionally 4-5" long, nearly opaque but with faint 
translucent nerves and dashes, young puberulous ; sec. n. 3 — 4, rarely 5 or 6, 1 — 2 
quite close to the often oblique usually rounded base, tertiaries very indistinct. 
Peti, *05 — *15", articulate at base. Spikes *4 — 1" long, 1 — 2-nate, sub-tomentose. 
Bracts minute subulate persistent. Ovary or pistillode narrow-oblong. Stigma 
slightly exserted. 

Note. — A root parasite (vide C. A. Barber in Memoirs of the Department of 
Agriculture in India , Bot. Series, vol. ii, part 5). The ovaries often contain no 
ovule and a single fruit at the end of the peduncle is common. The broad torus 
sometimes extends beyond the perianth into a minute annulus which may be 
homologous with the “calyculus” of Olax. Embryo 2 mm. long with a very tiroad 
fleshy hvpocotyl and 4 flat oblong cotyledons. 


FAM. 43. ILICACE/E. 

Trees or shrubs with alternate usually coriaceous and evergreen or 
nearly evergreen leaves, stipules 0 or minute. Flowers regular, usually 
dioecious, small in axillary cymes, fascicles or umbels. Calyx $~-4- 
partite or lobed imbricate persistent. Petals 4 — S, rarely 6*~8, connate 

* I thought in one case that I had confirmed Griffiths' observation, but found 
the third cotyledon easily separable into 2, or perhaps 2 segments. 
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at the base or free in the female, imbricate in bud. Stamens isomerous,. 
adhering to base of petals or free hypogynous, filaments subulate 
anthers shortly oblong dorsifixed. Disc 0. Ovary free or imperfect 
in male, 3— 16-celled ; style short or 0, stigmas free or united capitate 
or discoid ; ovules 1 or 2 collateral, pendulous with dorsal raphe and 
superior micropyle, funicle often cupular. Fruit a drupe with two or 
more l-seeded pyrenes. Albumen fleshy, embryo minute. 

1. ILEX, U 

FIs. 4 — 5-merous. Corolla rotate. Stigmas free or confluent. 

1. L. umbellulata, Loes. Syn. L. Godajam, Colebr . Marcha, Th. 

A small tree with pubescent twigs and simple elliptic or ovate-oblong, 
rather coriaceous glossy leaves 3 — 5" long, when in flower young and 
often membranous. FIs. small, 18" diam., white or yellowisn, crowded 
together in small umbels *3 — *4" diam. on slender peduncles which 
arise from the lower axils or from the axils of deciduous bud scales 
below the leaves. 

Forests of Northern Champaran! FIs. March — May with new leaves. Fr. May — 
June. . 

Distrib. along the foot of the Himalaya eastwards to Chittagong and Burma. 

Attains 3 — 4 ft. girth. Bark nearly smooth. Blaze with chlorophyll in outer 
layer, then red. L. glabrous when old except on nerves beneath, shortly bluntly 
acuminate, base often cuneate and somewhat decurrent on the *5 — *7" long pubes- 
cent petiole, sec. n. about 6 — 7, fine spreading, rather irregular looping some dis- 
tance from margin, which is slightly thickened. Stipules 0. FIs. polygamous. 
Peduncles -5 — *8" long. Pedicels *15" with triangular bracts at their base. Sepals 
orbicular. Petals usuaUy 5 ovate-oblong rounded, connate below. Fr. ovoid- 
oblong, *15", with 5 (4 — 6) pyrenes, tipped with the short style and stigma, sulcate 
when dry. 

Note. — A smaU tree with drooping branches and oblong leaves, 4 — 9*5", mem- 
branous, very glossy above, base narrowed to a stout usually curved and rusty 
petiole *5 — *6" long, sec. n. 7 — 8, found in the Ramnagar forests, was also probably 
this species. 


FAM. 44. CELASTRACE/E. 

Usually glabrous, often thorny trees or shrubs, sometimes climbing, 
with simple opp. or alternate coriaceous leaves usually with small 
stipules. FIs. usually white or greenish, small, rarely terminal, in axil- 
lary cymes more rarely clustered or racemose ana panicled, regular, 
2 — 1-sexual. Calyx small with 4 — 5 sepals sometimes connate at base. 
Petals 4 — 5 usually imbricate in bud. Disc well-developed, thin and 
spreading or pulvinate, entire or lobed. Stamens 4 — 5 alternating with 
the petals, inserted on or under the margin of the disc ; filaments short 
subulate with oval or ovate anthers attached dorsally. Ovary sessile 
free on the disc or immersed in it, superior very rarely half-inferior, 
2 — 5-celled or (in the anomalous genus Siphonodon) with very numer- 
ous irregular cells. Style short, stigma capitate or lobed, sometimes 
very small. Ovules usually 2 in each cell, rarely 1 or more than % 
erect from the axis, rarely pendulous (if 1 only). Fruit loculicidal or 
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drupaceous or baccate. Seeds usually enclosed in a bright-coloured 
aril, sometimes winged, usually albuminous. Embryo axile with large 
usually green cotyledons and short radicle. 

I. Ovary cells 3 — 5. Ovules 2 in each cell. 

a. L. opposite. Fr. capsular . . . . . < 9 1. Euonymus. 

b. L. alternate. Fr. capsular. 

FIs. cymose. Ovary sunk in the disc ..... 2. Gymnosporia , 

FIs. racemose or panicled. Ovary free 3. Celastrus. 

c. L. opp. or sub-opp. Fr. drupaceous 4. Elseodendron, 

II. Ovary cells divided up into many cellules each containing 

1 ovule. 

L. alt.. Us. cymose. Fr. sub-baccate 5. Siphonodoru 

1. EUONYMUS, L, 

Trees or shrubs with glabrous opposite leaves and caducous stipules. 
FIs. mostly in 2 — 3-chotomous cymes. Disc large fleshy 4 — 5-lobed. 
Ovary more or less sunk in the disc 3 — 5-celled. Stigma 3 — 5-iobed. 
Ovules 2 in each cell, one ascending sub-basal, the other on the axis, 
rarely more than 2. Capsule 3 — 5-celled and -lobed, angled or winged, 
coriaceous. 

1. E. glaber, Roxb. 

A small dark-foliaged tree with coriaceous shining ell., ell.-oblong 
or oblong-ohlanceolate shortly acuminate entire or serrate leaves 2 — 4" 
long and greenish-white 5-merous flowers *3" — *4" diam. in dichotomous 
long-peduncled more or less twelve-flowered opposite cymes usually on 
abbreviated shoots from the axils of the leaves or from the axils of 
leaf scars on the older branches. 

Mayurbhanj: Simlipahar Mountains, chiefly along streams, above 2000 ft.! FIs. 
May. Fr. not seen. Evergreen. 

Attains 3 — 4 ft. girth. Bark light, nearly smooth. Blaze white then deep 
crimson. L. sometimes obovate and attaining 4-5" by 2-5" in exceptional cases, 
shining both sides, quite glabrous, usually serrate in the upper half and with 
acute entire base ; sec. n. very fine oblique and arched, about 5, with shorter 
intermediate, others inconspicuous. Petiole *25 — -3". Stipules small glabrous with 
brown hairy or fimbriate tips. Cymes sometimes apparently terminal in which 
case single and a new shoot springs from its side, usually from the axils of leaf 
scales on new shoots or special abbreviated branchiets, rarely only 5 — 7-fld., some- 
times 2" broad and 15-fld. with slender divaricate branches. Peduncles 1 — 1*5". 
Pedicels articulate *2 — *5". Bracts minute lanceolate ciliate. Calyx sub-petaloid, 
sep. orbicular. Pet. twice as long, sub -orbicular *12", short-clawed, minutely 
denticulate. St. at the edge of the large conical 5-angled disc. Anths. very short. 
Ovary 5-celled right to its conical top, not deeply sunk in the disc. Ovules 2 in 
each cell, one sub-basal one axile. Capsule,? 

2. GYMNOSPORIA, IV. & A. 

Shrubs or small trees usually thorny with alternate exstipulate leaves 
and axillary often clustered dichotomous cymes of small flowers ; cymes 
often much contracted so that the flowers appear clustered. Disc 
broad sinuate or lobed. Ovary more or less sunk in the disc, 2 — 3- 
celled with short style and 2 — 3 stigmas. Ovules 2 in each cell. Capsule 
usually obovoid. Aril partially or entirely covering the seed or 0. 

B.O. — 13 
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[2. Gymnosporia. 


a. L. coriaceous orbicular or obovate. 

L. entire. Cymes contracted with long pedicels . . 1. emarginata. 

L. crenulate. Cymes divaricate, not contracted . , 2. montana. 

b. L. lanceolate acuminate or ovately-elliptic . . .3. rnfa . 

1. G. emarginafa, Roth. Bali bhains, Boincha, Or. (from confusion 

with Flacourtia :j. 

A rigid dense shrub unarmed or usually with long straight sharp 
thorns attaining 2 — 3 inches and leaves somewhat like that of a Berberis, 
entire very coriaceous or fleshy mostly obovate 1 — 2" long. Greenish- 
white flowers about 2" diam. with long slender pedicels densely clustered 
in very short cymes mostly on short branchlets in the axil of a thorn. 

Puri, from the Khandgiri sandstones in the north to the shores of the Chilka 
Lake (among rocks) in the south! 

FIs. Nov. — Dec. Fr. Jan. — March. 

Sometimes only 3 — 4 ft. Branches sometimes zigzag. Bark pale grey. L. attain 
2 — 3", rarely broadly elliptic or ovate, usually with rounded tip and cuneate base, 
tip occasionally refuse, pale beneath ; sec. n. about 3, green, scarcely raised, very 
reticulate between and at margins. Petiole -1". Lower cymes often borne on the 
thorns, opposite, only 3-fld. or once or twice 2 — 3-chotomously branched, subsessile 
with minute brown fimbriate bracts, uppermost axillary often only 2 — 3-fld. and 
subsolitary. Pedicels *3 — *5". FIs. polygamous. Sep. minutely ciliate. Pet. 2 — 3 
times as long, 1" oblong. St. from beneath the pulvinate disc, longer in the 
male than in herm. fl. Ovary in the m. small and sunk in the disc with 3 sessile 
stigmas ; in fern, and herm. fls. exserted with conspicuous style and 3 oblong 
stigmas. Capsule coriaceous -3", 3-gonous, pyriform, split about four-fifths to base 
when ripe into 3 valves. Young seeds with a rudimentary lobed collar-like aril, 
1 — 2 in each cell, ripe shining brown or reddish, 07 — *1" diam., aril spreading 
and finally deciduous. 

(The flowers in both F. B. I. and Bengal Plants are referred to as “fascicled” in 
contra-distinction to those of G. montana, which are spoken of as “cymose,” but 
this distinction does not hold if it implies that the fls. of this species arc not 
cymose). 

2. G. montana, Benth. 

A large shrub with the branchlets mostly ending in thorns which 
often bear leaves and flowers. L. coriaceous grey-green especially when 
dry, 1*5 — 2*5" obovate oblanceolate elliptic or orbicular but always with 
cuneate base tapering into the *25 — *4" long petiole, and rounded or 
retuse at the apex, minutely crenulate. Fls. white *2" diam. in numerous 
lateral 2 — 3-chotomous cymes *4 — 1" long. Fruit coriaceous sub-globose 
* 2 " diam, usually purple when ripe. 

Behar, KurzA not common; Parasnath, Anders., but the specimen has no 
inflorescence and leaves not at all typical ; it is somewhat doubtful. Fls., Fr. 
Oct. — Dec. Evergreen. 

L. with 6 — 10 sec. n., very fine, but more visible than in emarginata . Capsule 
mostly 2-valvcd. Seeds 1 or 2, rarely 3, with a thin aril or aril absent. 

3. G. rufa, Wall . Var, latifolia, Haines. 

A large shrub or small rree with sharp (axillary) thorns on many of 
the branches, glabrous elliptic or ovately elliptic crenulate leaves 3— 4*5'' 
long, obtuse or bluntly acuminate and mostly with acute base. Fls. in 
axillary sessile, dichotomous or panicled cymes, often several from a 
bracteate tubercle. Capsules 3-gonous, 25" diam. 
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Ravines in the Sameshwar Hills! FI. March — April* (f. Wallich). Fr. Nov. — 
Dec. 

Shoots papillosely pubescent. Thorns *3" only or 1*5 — 2" on the same plant. L. 
sometimes 2*25" wide with about 7 — 10 fine sec. n. and other intermediate nerves, 
very finely but inconspicuously reticulate between, crenatures sometimes obscure, 
when young apiculate and then serrulate rather than crenate. Petiole •2—- , 25" > 
often pink, minutely pubescent, base of leaf decurrent on the sides as ridges. 
Stipules deciduous exceeding the petiole lanceolate, ending in a long villous tip. 
Cymes about 1" or when panicled up to 2*5", minutely pubescent, bracts at the 
forks minute lanceolate acuminate. Sep. 5, very small, broadly triangular per- 
sistent. Pet.* -08", suborbicular-ovate with very broad base, venose. St. 5 at edge 
of disc. Ovules 2 in each cell from near the base. Capsule *3" long, coriaceous, 
valves splitting about three-fourths of the way down. Young seeds with a collar- 
like aril (it probably grows up in older seeds). 

Note. — Most of the specimens of G. tufa in Herbaria and Wallich’s types have 
linear-lanceolate leaves or narrowly ell. -lanceolate and very capillary peduncles to 
the cymes, when in flower attaining 2" long, though often much shorter and 
invariably glabrous. Wallich says leaves lanceolate, acuminate serrulate. Corymbs 
axillary capillary on capillary reddish coloured peduncles. Young branches of a 
more or less deep red colour, glaucous. 

3. CELASTRUS, L. 

Scandent shrubs with alternate usually serrate leaves. FIs. polyga- 
mous, in terminal or axillary panicled cymes, or racemes, 5-merous (exc. 
the pistil). Disc broad concave 5-lobed. Ovary not immersed in the 
disc, 2 — 4 mostly 3-cellcd, stigma 3-lobed or 3-fid. Ovules 2 erect in 
each cell. Capsule usually coriaceous. Seeds enclosed in a fleshy aril ; 
albumen fleshy. Embryo erect. 

1. C. paniculata, Willd. Kujri, K., S. ; Konjri Kharw. ; Malkamni, 
Malkangni, H. ; Maltangun, Th. ; Peng, Korsana, Or. ; Chiron, Mai . 
Pah. 

A scrambling or climbing shrub with long lenticellate branches, 
obovate serrulate leaves 1*5— 5" long by 1 — 2*5" broad, green flowers 
*12" diam. in terminal panicled cymes and yellow 3-lobed capsules *3" 
long with red-arilled seeds. 

Very common in hedges, in all districts! FIs. April — June with the new leaves. 
Fr. Oct. — Jan. 

L. sometimes ell. or oblong, always with a short sudden acumination, young 
(and young branchlets) pubescent and bright green, base acute, sec. n. slender 
4 — 7, petiole *25 — -5", stipules minute deciduous. Panicles 2 — 6", lanceolar, with 
minute bracts. Sepals orbicular, erose. Petals ovate-oblong obtuse. Capsule 
globose or obovoid 3-valved, 3 — 6-seeded. 

From the seeds are obtained two valuable oils by expression and by distilla- 
tion respectively. The fixed oil is used for burning as well as for external use in 
rheumatism, but is not considered so valuable as that obtained by distillation, 
the so-called Oleum nigrum, which is used medicinally. 

The fruit is sometimes eaten before it is ripe. 

4. EUEODENDRON, Jacq. f. 

Small trees or shrubs with opp., sub-opp., or, on some shoots, alternate 
entire or crenate leaves and wnite green or brown flowers in axillary 
dichotomous cymes, often polygamous, 4— 5-merous. Stamens inserted 

*Fls. described from dried remains which could not have been older than 
September. 
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[4. El^eodendron. 


on and near the margin of the large often lobed disc, anthers sub- 
globose. Ovary conical, base confluent with the disc, 2—4- (usually 2- 
ui our species) rarely 5-celled, ovules 2 linear in each cell. Fruit a 
drupe with one exarillate, seed. 

1. E. glaucum, Pets . Miri, K. ; Niuri, S. ; Raj jehul, Beng. ; Ratan 
gurur, Ghatw. ; Geti, Mutowar, Th. 

A small tree with crenate or serrulate rarely (Ramnagar) coarsely 
crenate-serrate leaves usually about 5" by 2*5" and lateral corymbose 
cymes of small greenish-white or brownish flowers succeeded by nearly 
dry oblong or obovoid drupes *5" long. 

Throughout the whole area irom the Ramnagar Hills to Puri, commonest in the 
central tract. FIs. Sept. — Dec., but also (teste Brandis & Cooke) Feb. — Aug. The 
fruits may be found at most times of the year and appear to ripen about Feb. 
Evergreen, or nearly leafless March — April. 

Bark grey, nearly smooth, thin. Blaze rather hard with dark red outer layer 
or (in old trees) thick red-brown outer layer, then whitish and reddish on the 
wood. The cut is followed almost immediately by a flow of water from the 
lower edge. L. deep green glabrous, 2 — 6" by 1 — 3", ovate to obovate, acute or 
acuminate nerves slender. Pcti. *5 — 1", cymes 2 — 4", peduncles long. Sep. un- 
equal orbicular. Pet. *15", oblong (from lower part of margin being recurved), 
dorsally pubescent. St. on the lobes of the disc, straight ascending, finally spread- 
ing and recurved (probably proterandrous). 

A preparation of the bark is given in cholera (Camp.). 

5. SIPHONODON, Griff* 

Tree with alternate leaves. FIs. in 3 — scvcral-fld. divaricate cymes 
axillary and from the ofd wood, 5-merous. Calyx with rounded sepals. 
Petals on the disc broad-obiong. Disc filling the calyx tube with a 
lobed margin. Filaments broad, inserted between the disc lobes, 
flattened, arching over the pistil, anthers with very broad connective 
bearing the oblique laterally dehiscing cells on the margin. Ovary at 
first inferior, subsequently half-superior consisting of a whorl of some 
20 — 30 cells radially disposed, finally irregularly 2 — 3-seriate, each cell 
with one ovule horizontal or inclined upwards or downwards, with 
lateral raphe. Style annular with five minute stigmatic appendages 
opposite to the petals (there are also five smaller points alternating with 
these, not noticed in the article quoted on p. 189). From the centre of 
the annulus rises what looks like a stout style and capitate stigma ; 
its use is unknown (its tissue is non-conducting). Fruit with coriaceous 
pericarp, firm fleshy mesocarp and numerous irregularly arranged 
radially compressed woody pyrenes. Testa very thin. Cotyledons large, 
thick ; caulide directed towards the axis. 

The ovary may be looked upon as morphologically 5-celled, each cell separated 
between the ovules by secondary partitions and becoming irregularly displaced by 
growth. 

1. S. celastrineus, Griff. 

A small erect glabrous tree with coriaceous somewhat distichous ell.* 
oblong more or less crenate leaves somewhat resembling those of Croton 

•For an account of the remarkable structure of the pistil in this genus, vide 
Hooker , Trans. Linn . Soc. xxii, p. 133. 




1. Salacia.] 


45. HIPPOCRA TEACEJE. 


197 


oblongifolius, white flowers *5 — *6" diam. in 3-fld. or up to 7-fid. cymes 
mostly from the old wood branches or trunk. Fruit broadly pyriform, 
125 — 2" long by 1—1*5". 

Ravines in the Rajmahal Hills, not common! FIs. April — June, Fr. ripens Feb. 
Evergreen. 

It occurs in Sikkim and no doubt was found in Purneah before the disforestation 
of that district. 

Bark grey, slightly rough. Blaze thin grey, then yellow, white on the wood. 
L. 4 — 8" by 1*5 — 3-5", very shining above, acute or acuminate with rounded rarely 
acute base, sec. n. slender about 8, depressed above. 


FAM. 45. HIPPOCRATEACE/E. 

Usually glabrous and usually climbing* shrubs with simple opposite, 
rarely alt., often coriaceous leaves without or with small caducous 
stipules. FIs. usually small, sometimes very small, white, green or 
yellow, axillary clustered (often on tubercles) or in dichotomous or 
dichasial cymes, regular. Calyx 5-merous, sepals more or less connate 
at base. Petals 5 free, larger than the sepals, inserted below the disc. 
Disc fleshy, sometimes very large and concealing the ovary. St. 3 (rarely 
2 or 4) inserted on the inner side of the disc with flattened filaments, 
usually ultimately recurved. Ovary on or sunk in the disc, 3-celled 
with 3-lobed stigma. Ovules 2 — 10 in each cell, sometimes 2-seriate, 
anatropous. Fruit either of three often vertically compressed almost 
free dry carpels (samaras) or a berry, rarely a 3-lobed capsule. Seeds 
winged or not. Albumen 0. Cotyledons large, often nearly fused into 
one mass. 


Erect or scandent. Fr. baccate 1. Salacia. 

Scandent. Fruiting carpels samaroid ...... 2. Hippocratea. 


1. SALACIA, L. 

Small trees or (in our area) erect or scandent or sarmentose shrubs 
with opp. (rarely alternate) entire or toothed leaves, usually exstipulate. 
FIs. clustered axillary, often on small bracteate tubercles, rarely in 
cymes. Ovary conical, sunk in the disc, style very short, ovules 2 — 8 
in each cell, 1 — 2-seriate. Fruit baccate, sometimes sub-woody. Seeds 
large angular. 

1. S. prinoides, DC. 

An erect shrub about 3 ft. high resembling a “Euonymus,” or scan- 
dent, with twigs ridged from the decurrent bases of the deciduous 
stipules, oblong or elliptic coriaceous faintly crenate-serrate leaves 
mostly 2 — 3" long and clusters of 2—6 yellowish flowers axillary and 
from leafless axils. Fruit a scarlet globose berry -5" with white viscous 
flesh. 

Puri, chiefly in the South! Erect and bushy on the rocky shores of the Chilka 
Lake but scandent in the forest! Behar, Ptain. FIs. Dec. — Jan. Fr, April. 
Evergreen. 


By means of spirally growing twigs. 
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[1. Salacia. 


Branches pale but small twigs sometimes purple. L. sometimes 3*5", subacute 
or shortly tapering to an obtuse tip or rounded, base usually cuneate ; sec. n. 
6 — 10 very fine, scarcely visible above. Petiole *25". Stipules deciduous. Pedicels 
• j — -15", arising from clusters of minute rounded bracts on very small tubercles. 
FIs. *26" diam. Calyx spreading, *08" diam., gamosepalous with deltoid lobes, 
glabrous. Pet. *1" ell.-oblong or appearing obovate and clawed from the inferior 
margin being reflexed and hyaline, inserted between the disc and calyx. Disc 
very large pulvinate, 05" hign and nearly as broad as the calyx, dented at the 
base opp. the petals. St. 3 inserted on the inner edge at the top of the disc opp. 
the grooves of the ovary. Fil. flat, finally recurved, anther terminal transverse 
with 2 oblique cells confluent across the top. Ovary conical, slightly 3-grooved, 
base only immersed in the disc. Ovules 2 collateral in each cell, axile, horizontal 
with raphe superior. Style 0. Stigmas minute. Berry usually 1 -seeded, sometimes 
•7" diam. and then 2-seeded, on pedicels *25 — *3" long. Seed light brown sub- 
globose *3". 

Forma /?. FIs. only I — 2 axillary. Pet. ovate and some crenate with cordate 
base and distinct claw. Scandent shrub, leaves sub-entire. 

Mals! FIs. Dec. The shape of the petals corresponds with that described by 
Lawson (S. prinoides , DC.) in F. B. 1. 

2. HIPPOCRATEA, L. 

Unarmed small trees or climbing shrubs with opposite, often coiled 
branches sometimes resembling pinnate leaves with opposite spreading 
often toothed leaves and small three-cornered caducous stipules. Flowers 
often very small in axillary forked cymes or sometimes terminal and 
panicled and in scorpioid cymes. Petals coriaceous or thick and fleshy. 
Ovary seated on the disc or sunk in it, sometimes concealed by the 
filaments, narrowed into a very short style, ovules 2 — 10 in each cell, 
often 2-seriate. Fruit with three winged lobes which are usually 
dehiscent through their centre and with few vertically compressed 
winged seeds. 

Leaves 1*5 — 3" long. Samaras 1 — 1*5" 1. indica. 

Leaves 3 — 5*5" long. Samaras 2 — 3" 2. arborea . 

1. H. indica, Willd. 

A rambling or scandent shrub climbing by means of its coiled branch- 
lets, with quite glabrous elliptic or somewhat obovate shallowly crenate- 
serrate leaves P5 — 3*5", and minute yellow fragrant 5-merous flowers 
crowded on the branches of axillary and terminal dichasial or 3-choto- 
mous decompound cymes which are -75 — 2" broad. Fruit 1 — 3 oblong 
samaras. 

Puri, rather common in open jungles (Baghmari ; Jaimangal, Kuhuri Hill, etc.) I 
Behar, Prain ; FIs. April, Dec. 

Twigs either grey or brown, glabrous. L. rarely lanceolate shortly, often 
bluntly, acuminate with cuneate base, sometimes nearly entire ; sec. n. 4— 5 very 
fine curved, reticulate venules impressed, marginal nerve distinct following the 
serratures. Petiole slender *2 — *3". Stipules most minute, of 1 — 3 subulae, cadu- 
cous. Cymes broader than long (excluding the *3 — *8" long peduncles) with sub- 
sidiary branches in the axils of the main forks. Bracts linear-lanceolate 1 — 1*5 
mm., decurrent as minute ridges on the branches. FIs. 2*5 mm. diam. Sep. ell. 
ovate or oblong ovate *7 mm., papillosely ciliate esp. at base. Pet. 1*5 mm. 
linear-oblong, margins inflexed when dry. Disc cup-shaped, thin, with a minute 
free spreading border. Ovary with 3 prominent lobes above the level of the disc 
with conical tip about as long as the flattened stamens. Samaras oblong t — 1*5"* 
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2. H. arborea, Itoxfe. Damanahar, Th. 

A very robust rambling shrub with branches at wide intervals, 
climbing like the last, smaller branches distichous and looking like 
pinnate leaves bearing usually only 3 — 4 pairs of leaves 3 — 5*5" long, 
which are oblong smooth shallowly crenate-serrate with short abrupt 
acumination and rounded or sub-acute base. Minute greenish-yellow 
5— 6-merous flowers in decompound cymes 1*5 — 3*5" broad. Cymes (in 
my specimen) with numerous bracts on the pedicels. Bracts with 
black glandular minute deciduous tip and teeth (as in the leaves). 

Forests of Ramnagar! FIs. Nov. — Dec. (and possible later). Fr. June — Sept.? 
(old dropped fruits found in Nov.). ‘‘FIs. July. Fr. March,” Roxb. 

vStems attains 2*5 ft. in girth. Wood structure normal. Bark grey, somewhat 
flaking in squares in old trunks. Blaze pink. L. attain 7", shining, glabrous, 
crenatures with deciduous black points ; sec. n. 6 — 8. Petiole *3 — -7". Cymes as 
in last but stouter and comparatively fewer-flowered. Bracts lanceolate. FIs. 
smaller than in last with sub-erect petals 1*2 mm. long. Sep. microscopically 
crcnulate and sometimes with black deciduous tip and teeth, back puberulous. 
Branches of panicle woody in fruit. Ovary more sunk in the disc than in H. 
indica, very slightly lobed and ovules below level of top of disc, 2 in each cell, 
axile from near the base (as in H. indica). Samaras oblong, 2*25 — 3" long and 
•7 — *8" wide with cuneate base, brown, with 1 — 2 ovate seeds at the end. 


FAM. 46. RHAMNACEJE. 


Trees or shrubs, often scrambling or climbing, furnished with tendrils 
in Gouania and Helinus (and rarely with coiled twigs in Ventilago), 
frequently spinous or prickly. L. simple, alternate, rarely opposite 
(Scutia), frequently basal-nerved. Stipules small, deciduous or changed 
into prickles. FIs. small, green or yellowish, in axillary cymes or 
running out into cymose panicles. Calyx 4 — 5-merous, lobes triangular, 
valvate, often keeled within. Petals 4 — 5, rarely 0, inserted on the 
margin of the disc or on the throat of the calyx-tube (hypanthium), 
which is usually filled or lined with the disc, usually very small and 
often hooded over the small stamens, which are always inserted opposite 
to the petals under or on the margin of the disc, and are hence fre- 
quently perigynous. Anthers 2-celled. Ovary free or sunk in the disc, 
usually superior in fruit, but inferior in tribe Gonaniege, 3-, rarely 2 — 4- 
celled. Style short simple, rarely cleft. Ovule 1 in each cell, erect 
anatropous. Fruit capsular or drupaceous, sometimes winged, 3-, rarely 
1 — 4-celled ; albumen fleshy, rarely 0, Embryo large erect. 


A. Fruiting calyx hvpogvnous or perigynous. Tendrils absent. 

1. Fruit samaroid. Unarmed climbers 1. Ventilago. 

2. Fruit a drupe with a 1 — 3-celled stone. 

Erect or climbing, armed with stipular prickles . . 2. Zizyphus. 

3. Fruit baccate or drupaceous with 2 — 4 pyrenes. 

Leaves alternate. Disc usually thin . . . .3. Rhamnus . 

Leaves opp. or sub-opposite. Disc usually thick . . 4. Scutia . 

B. Fruiting calyx epigynous. Climbing shrubs with tendrils. 

FIs. in paniculate racemes. Fr. 3-winged .... 5. Gouania . 

FIs. in peduncled cymes. Fr. drupaceous .... 6 . Helinus . 
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[1. Ventilago. 


1. VENTILAGO, Gwrtn. 

Scrambling or climbing shrubs occasionally with some of the branch- 
lets coiled into woody tendrils or hooks. L. penninerved entire or 
toothed, sub-bifarious stipules caducous. FIs. small greenish, S-merous, 
2-sexual, in terminal and axillary panicles. Petals cucullate or con- 
duplicate over the stamens. Anthers short, sometimes shortly horned. 
Disc filling the calyx-tube below and lining it above, with a short free 
margin. Ovary sunk in the disc, 2-celled with a short thick 2-fid style 
which develops in fruit into a large linear or oblong wing above the 
globose nut. 

1. V. maderaspatana, Gsertn. Bonga-sarjom, K., S. ; Keonti, Kharm 

Or,; Petcnuri, Pitchule, Or.; Pitti, Rai-dhani, H. ; Rakto-kai 
(Blood-eater, from the red cracks in the bark), Rairui, Raktapita, 
Beng. 

Widely scandent with long sarmentose branches, bifarious elliptic or 
oblong usually acuminate leaves about 5" long, yellow somewhat pubes- 
cent, and tomentose or pubescent fascicles of small yellow-green flowers 
*12" diam. arranged in interrupted panicles. The winged fruit is seated 
on the disc-like calyx. 

Throughout the Central and Southern area, chiefly on the edges of forest 
glades and along streams. Chota Nagpur and Santal Par., frequent! Sambalpurl 
Mayurbhanj ! Orissa! FIs. Sept. — March. Fr. March. Evergreen. 

Bark dark grey, furrowed, with red in the furrows. Stems often 2 ft. girth, 
branchlets puberulous or glabrescent, often pale. L. 3 — 5-5" by 1 *5 — 2'5 r/ , some- 
times ovate or ovate-lanceolate esp. at base of the twigs, often crenate or crenatc- 
serrate, with 6 — 8 very slender but distinct sec. nerves and very fine numerous 
parallel tertiaries. Peti. -25". Panicles pubescent. Calyx-lobes shorter than the 
tube. Petals obovate-spathulate, 003" long with produced mid-rib. Disc, nearly 
glabrous or villous. Wing of fruit linear-oblong, 1 — 2" long, coriaceous, glabrous. 

Bark yields good cordage fibre. The seeds are said to be eaten when cooked 
and the oil expressed from them is used in cooking. Campbell says that the circi- 
nate woody * tendrils are worn as charms by the Santals. 

2. V. calyculata, Tul. Same vernacular names as the last. 

Closely allied to the last and often treated as a variety of that 
species. The branchlets are more pubescent and the leaves often yellow 
tomentose, usually much more ovate and obtuse, rarely acuminate, 
often rounded and fewer secondary nerves (4 — 5). Panicles densely 
pubescent. FIs. said by Gamble to be larger than in the last and disc 
villous. Nut girt to the middle by the calvx-tube and yellow pubescent, 
wing often *5" broad thus becoming oblong, pubescent. 

Throughout the area. Bettiah (but the leaves are glabrous and it appears 
intermediate). Monghyr! Chota Nagpur and Santal Parg., frequent! Angult 
and other parts of Orissa, frequent! 

FIs. Sept. — Nov. Fr. Feb.— April. Same uses as the last, the Indians not 
distinguishing the two varieties. 


2. ZIZYPHUS, fuss. 

Small trees or shrubs, sometimes scandent, usually with stipulary 
solitary or paired prickles; when paired one usually straight and the 
other hooked. L. sub-bifarious entire or toothed, basal-nerved. Rs. 
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in axillary fascicles or cymes or cymes forming terminal panicles. 
•Calyx 5- rarely 4- or 6-fid, lobes spreading triangular keeled within. 
Petals very small, ultimately with the stamens reflexed, sometimes 0. 
Disc more or less filling the calyx- tube and often raised as a cushion 
above it or with a thm free margin under which the stamens are 
inserted. Ovary immersed in the disc 2 — 4-celled. Styles 2 — 4, free or 
partially united. Fruit a drupe, sometimes nearly dry, with a 2 — 3- 
rarely 1- or 4-cellcd stone. Albumen scanty or 0. 

A. Cymes or fascicles axillary. Petals present. 


1. Erect trees or shrubs. 

a. Peduncles of cymes 0 or shorter than the pedicels. 

Styles mostly 2 only. Fr. yellow or red. 

Tree. L. densely tomentose beneath. Fr. *6 — 1" . .1. jujuba. 

Shrub. L. mostly elliptic, tomentose beneath, *5 — 1-5". 

Fr. -3" var. fruticosa. 

Shrub with slender zigzag branches. L. mostly orbi- 
cular, grey-tomentose beneath -3 — •7 // . Prickles very 
slender 2. nummularia. 


b. Peduncles mostly longer than the pedicels. Styles 2 — 4, 

mostly 3. Fr. green. Tree 3. xylopyra. 

2. Scramblers or climbers. Styles mostly 2. 

L. silky beneath. Ped. hardly any. Fr. small black . 4. oenoplia. 

L. glabrous. Cymes peduncled, forked . . . .5. funiculosa. 

B. Cymes panicled. Petals 0. Usually climbing. Fr. white . 6. rugosa. 

1. Z. jujuba, Lamk. Janumjan, K. ; Dodari, M. ; Dedaori-janum, 
Jom-janum, S. ; Dhani, Kharw. ; Baer, H. ; Ber, Bar, Beng. ; Boyer, 
Baro-koli, Or.; Jujube, “Plum” of Anglo-Indians. 

A small tree often with drooping branches and oblong or ovate dark 

f reen leaves 1*5 — 3" long densely tomentose beneath, small green 
owers in dense axillary tomentose cymes or fascicles, and yellow or 
red fleshy drupes *5 — *75" diam. 

Appears indigenous on the Ranchi -Lohardaga ghats! Largely cultivated and 
self-sown over the rest of the area! FIs. March — Oct. Fr. Jan. — March. Renews 
leaves March — April. 

Attains 2 — 3 ft. girth with grey or nearly black rough bark. Blaze thin brown 
then thick dark pink. Twigs tomentose with geminate prickles or often unarmed 
in old trees. L. with a white or red tomentum beneath glabrous shining above, 
usually minute serrulate or apex distinctly toothed obtuse rarely acute with an 
oblique 3-ncrved base. Cymes -5 — *75" long, sometimes with a short peduncle 
under *25" long. FIs. *2 — 25" diam. on pedicels longer than the peduncle. Pet. 
spathulate white concave. Ovary cells 2 and style 2-fid. Fruit globose or in 
garden varieties ellipsoid, always ellipsoid when very young, stone 2-celled. 

The fruit is eaten, it is believed to purify the blood. The bark contains much 
tannin and is a remedy in diarrhoea and when powdered is used for dressing 
unhealthy wounds. 

Var. fruticosa, Haines. Janumjan, Ho. ; Bakura, Bakula, M. ; Kurit- 
rama (Vulture's talons), S. 

A densely branched thorny shrub 3 — 4 ft. high. L. often symme- 
trical mostly elliptic *7 S — 1*5" long sometimes ovate or suborbicular, 
minutely serrulate or with 3 — more coarse teeth near the apex.* Stipular 
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prickles geminate, straight one slender, *3 — *5" long, the other much 
shorter, 15'', stouter, curved. Fr. petioles 1—12". Cymes sessile. FIs. 
*18 — *25" diam., rarely 4-merous. Pet. oblong-spathulate concave. Fr. 
globose yellow or red shining *3— *5" diam. 

Common and often gregarious in waste places, railway embankments, etc. From 
N. Champaran to Puri and Sambalpurl FIs, Aug. — Sept. Fr. Nov. — Feb. 

It is largely used for fencing. The fruit is eaten but after being dried and 
pounded is chiefly used for a sherbert in the hot weather. 

2. Z. nummularia, W. & A. Syn. Z. rotundifolia, Lamk. ; Boyer, Or. 

A somewhat smaller shrub than the last with more constantly zigzag 
and more slender branches, leaves mostly orbicular and often retuse 
only *5 — *75", mostly white or grey tomentose beneath, sometimes also 
grey pubescent above, stipular prickles very slender especially the 
straight one often *6" (though sometimes the prickles of fruticosa are 
as slender). FIs. *14" diam. Petals very broadly spathulate, lateral 
margins very slightly indexed. Fr. *3" diam. This is also said to differ 
from the last by the 10-lobed disc being pitted opposite each lobe 
whereas that of Z. jujuba is grooved. (I have not been able to confirm 
this character.) 

On cotton soil, western Angul and Athmallik! FIs. Oct. — Dec. Fr. Nov. — Feb. 

3* Z. xylopyra, Willd . Karkat, karkata, K., 5.; Kankor, Kharw. ; 

Ghatali, Khond ; Kat-ber, H. ; Ghont, Mai P. ; Ghot, Ghonto, Or. ; 

Goit, Bhumij. 

A small usually straggling and thorny tree or old trees nearly thorn- 
less, with broadly elliptic or ovate leaves 1*5 — 3" long more or less 
pubescent or hairy beneath, sometimes woolly when young. FIs. ‘ 18 — *2" 
diam., green, in axillary peduncled cymes *5 — 2" long in the axils of 
the bright green leaves of the new shoots rarely (from leaf-suppres- 
sion) in flexuous panicles up to 4" long, tomentose. Fr. globose I — 1 *5" 
diam. deep-green when ripe, sometimes tomentose, 2-4- usually 3-cellect 
with very hard stone. 

Not common in the Northern area. Central and Southern areas very common,, 
especially in inferior forest on the hills with a clay soil. Chota Nagpur! S.P.f 
Gaya! Puri! Angul! Sambalpur! Orissa States, common, Cooper. FIs. April — 
June. The fruit ripens in January or up to a year after flowering. Deciduous and 
renews its leaves April — May. 

Bark grey or brown with thick oblong scales when old, blaze thin crimson 
streaked with white. Shoots tomentose and often unarmed. L. glabresccnt above 
or somewhat permanently pubescent on the nerves, rounded or obtuse, serrulate, 
rounded or subcordate at the somewhat oblique 3-nerved base. FIs. sometimes 
4-merous. Pet. spathulate hooded. Disc flat persistent. Style shortly 2—4-fid, 
very minute at first, ovary quickly rising up above the disc on fertilisation and 
style elongating. Roxburgh says that the valves of the nut separate when this 
has been exposed for some time to the weather. 

The fruit and bark have for a long time been employed for tanning by the 
Indian tanners and it has recently come again into prominence at the Esociet 
Tannin Research Factory. Mr. Fraymouth stated (1917) that taken at the right 
time the fruit may yield as much as 20 per cent, and believed that it constituted 
the cheapest tannin in India. The kernel of the fruit is eaten. The wood is said 
t0 £ hard and durable, reddish brown, but Gamble says not quite as good as that 
of z. jujuto. It is one of the woods used by the Kols to obtain fire by friction 
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4. Z. oenoplia, Mill. Dathora, Kharw. ; Makai, H . ; Siakul, Beng. ; 

Burukoli, Koritaikoli, Or. 

A straggling thorny shrub becoming a large climber festooning the 
highest trees, the trunk armed with large conical spine-tipped woody 
bosses. L. obliquely ovate, ovate-lanceolate or oblong-ovate 1 — 2* 5" with 
copious brown silky appressed hairs beneath. Cymes axillary under 
*5" long brown tomentose. Fr. small black succulent *25" diam. Stone 
rugose compressed, 1 -rarely 2-seeded. 

Throughout the province ; commonest on sandy soils ; Bettiah ! Purneah I 
Singbhum, not common! Frequent in Gangpur, also in Manbhum, Hazaribagh, 
Ranchi, Palamau, S.P.! Common throughout the Southern area! FIs. June — Sept. 
Fr. Nov. — Dec. Evergreen, new leaves Feb. — April. 

Twigs brown- tomentose. Prickles usually solitary small and hooked or with 
one nearly straight. L. acute or sub-acuminate entire or faintly crenate with very 
oblique 3 — 5-nerved base and very slender oblique silky sec. n. Petioles slender, 
•12 — *3". Petals cucullate. Ovary 2-celled. 

The branches are used for fencing. The fruit is eaten. A morbid condition is 
common bearing dense fascicles of small branches and tiny leaves, believed by 
Mr. Hole to be analogous to the condition of “spike” in Sandal. 

5. Z. funiculosa, Ham. 

A scrambler or climber with glabrous oblong to elliptic -lanceolate sometimes 
ovate conspicuously acuminate leaves 2-5 — 3*5" long, with 3 prominent and usually 
2 finer basal nerves, intermediate venation very fine and close giving the leaf a 
characteristic transversely striate appearance. Cymes peduncled, *7 — 2" long, 
dichotomous brown pubescent, sometimes panicled. Fruit obovoid densely tomen- 
tose when young or globose, older glabrous, -5" diam. FIs. Jan. — April. Fr. May. 

Puri? (I have a single specimen marked Puri, 1915, but as I collected the same 
species in Burmah in 1914 the label may be an error and I have no field notes in 
connection with the Puri plant.) 

6. Z. rugosa, Lamk. Sirka, Tsirka, K. ; Sckra, S. ; Pituar, Karail, 

Kharw. ; Hohnoi, Mai P. ; Kontai koli, Tinkoli, Or. 

A large shrub or small tree with long pendent or, in favourable 
localities, widely scandent branches, large elliptic 3 — 5-nerved serrulate 
usually cordate-based leaves attaining 6" by 4*5" or more, and large 
tomentose panicles of greenish-yellow flowers arranged in peduncled 
cymes or the lower cymes axillary. Fr. *3 — *5" diam. white fleshy with 
a thin-walled 1 -celled and 1 -seeded stone. 

Throughout the whole area from Bettiah! and Purneah! to Sambalpur! Angull 
and Puri! Ascends to the tops of the mountains but Usually occurs near ravines, 
nowhere very abundant. FIs. Feb. — March. Fr. May — July. Sometimes nearly 
deciduous, renewing its leaves in May, or evergreen with new shoots in Jan. — Feb. 

Young parts all tomentose, L. sometimes glabrescent or permanently brown 
pubescent beneath, apex rounded. One stipule usually a short prickle the other 
triangular and caducous. FIs. -2 — *25", petals 0. 

The fruit is eaten and is palatable. “The powdered bark mixed with ghee is 
applied to the swollen cheek in toothache and for ulcers in the mouth,” Camp . 

3. RHAMNUS, L. Buckthorn. 

Shrubs or small trees. L. penninerved but often with 2 secondary 
nerves from near the base. Fls. fascicled in the axils of leaves or bud 
scales, or racemose, monoecious or dioecious. Calyx-tube (hypanthium) 
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urceolate or turbinate, lobes 4—5, keeled within. Petals 4—5 minute 
or 0. Disc lining the tube with thin margin, not swollen. Ovary free 
3 — 4-celled. Fruit 2 — 4-celled, with 2 — 4 pyrenes, girt at base by the 
calyx tube, sometimes lobed. 

Erect rigid. L. mostly under 3 " long lanceolate . . . .1. dahuricus . 
Sarmentose or erect. L. mostly 4 — 6" oblong . . . .2. nepalensis. 

1. R. dahuricus, Pali 

A small bushy rigid tree or large shrub with smooth bark like that 
of a cherry, branches clothed with abbreviated closely scarred branch- 
lets and sometimes ending in a sharp thorn, leaves small, often fascicled, 
’7—3" long, young pubescent. FIs. minute solitary or fascicled in the 
axils of bud scales of filiform pedicels *2" long. 

Rocky places on the Neterhat plateau. FIs. March — April. Fr. May — June. 

Distrib. : Himalayas and Ghats of Western Peninsula. 

Branchlets often 4-farious. L. usually 1 — 2 " lanceolate, acuminate, finely serrate, 
pubescent on the nerves beneath ; see. n. 3 — 6, tertiaries very reticulate impressed. 
Peti. slender, *1 — -3". Stipules filiform, pubescent. FIs. 1 -sexual (sometimes poly- 
gamous?). Calyx tube -05", lobes 4, *07", caudate, 3-nerved. Pet. spathulate 
about half as long. Fil. shorter than petals. Fruit obovoid, somewhat compressed 
and faintly 2-lobed, *15" long seated on the hemispherical or patelliform calyx- 
tube. Pedicels and tube minutely pubescent. 

2. R. nepalensis, Lawson . 

A large suberect or rambling shrub with long brown sarmentose 
branches, sub-bifarious oblong acuminate serrulate shining leaves 3 — 6" 
rarely 8" long often interspersed with much smaller ones, petioles 
slender. FIs. small green pubescent fascicled in simple or compound 
racemes often with large foliaceous bracts. Capsule *25 — *3" at first 
rather succulent, broadly obovate, 3-lobcd when dry. 

High mountains of Orissa, Meghasani 3500 ft.! FI. June — July. Fr. July— Nov. 

Distrib.: Himalayas to Duars and Assam. 

Branches dotted with prominent brown lenticels, young parts pubescent. L. 
glabrous with tufts of hair in the axils of several of the sec. n. beneath, base 
rounded obtuse or subacute, often rather unequal. Sec. n. about 6 of which 1 or 
2 close to base, conspicuous but slender slightly curved, very oblique tertiaries 
very fine. Petiole *3 — -7", pubescent or glabrous. Stipules subulate, caducous 
above and leaving a rounded base*. Racemes pubescent. FIs. shortly pediccllcd. 
Calyx lobes 5 lanceolate acute. Pet. 5 oblong concave over the stamens, caducous. 
Seeds brown shining oblong 2-sided within (fide WaUich). 

,4. SCUTIA, Commcrs . 

Shrubs, usually armed with sharp hooked axillary, not stipulary, thorns 
and opposite or sub-opp. coriaceous penninerved leaves. It is usually 
said to differ from Rtiamnus by the disc filling, not only lining, the 
calyx-tube but the character does not hold good as the disc is often 
quite as thin as, and closely resembles, some species of Rhamnus . 
Ovary nearly free, 2 ( — 3)-celled, base slightly sunk in the receptacle and 
the solitary ovule in each cell erect from the base. Fruit dry or very 
fleshy with 2 — 4 crustaceous pyrenes. Seed compressed with thin or 
no albumen and plano-convex fleshy cotyledons. 
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1. S. myrtina, Kurz. Syn. S. indica, Brogn , 

A considerable shrub formidably armed with very sharp recurved 
axillary thorns, small shining opposite, sub-opp. or alternate one-nerved 
leaves mostly about 1" long, small white flowers *15 — *2" diam. fascicled 
on very short peduncles and green berries *3 — *4 // diam. which ultimately 
become dark blue. 

Scrub jungle near the Chilka Lake! FIs., Fr. April — May (probably also at 
other times). 

Twigs glabrous, or grey with quite microscopical hairs, younger marked with 
longitudinal stipular raised lines. Thorns often *5" long, but those on flowering 
branches may be undeveloped. L. *8 — 2" long, elliptic or ell.-obovate obtuse or 
rounded both ends, mucronulate. Mid-rib strong, sec. n. 3 — 6, very fine green, 
impressed beneath (not when dry), soon reticulate. Petiole *1 — *3" slender. 
Stipules flattened subulate -l". FIs. 1 — 6 axillary, appearing fascicled, but 
umbellately cymosc on very short peduncles -02 — -1" long, which slightly elongate 
(up to -1 — ■25") in fruit. Pedicels -05" bracteate and 2-bracteolate at base. Bracts 
brown nearly as long as pedicels, ovate mucronate, bracteoles smaller. Calyx -18" 
(4 mm.) long including tube, lobes as long as tube, 5 lanceolate keeled within below 
the solid triangular tip. Pet. minute, broader than long, deeply emarginate and 
minutely apiculate in the sinus, sides incurved round the short flattened triangular 
filaments and base of anther which exceeds the petal. Disc thin lining the tube. 
Ovary base slightly sunk in receptacle and constricted above it, globose above 
constriction with stout conical style and 2 ( — 3) apical stigmatic surfaces. Ovarian 
cells in base of ovary mostly below the globose portion. Fruit 1 — 3-celled and 
-seeded, seated on the patelliform calyx-tube. 

5. GOUANIA, L. 

Unarmed climbing shrubs with the ends of the branchlets often 
modified into tendrils. L. alternate, stipulate. FIs. small polygamous, 
fascicled on the rhachis of spikes or racemes which are sometimes 
paniclcd. Ms. 5-merous (exc. the ovary). Disc more or less filling the 
calyx-tube with 5 processes alternating with the stamens. Ovary sunk 
in the disc, 3-celled, style 3-cleft. Ft*, inferior 3-winged or sharply 
angled, coriaceous, splitting into three cocci through the wings and 
leaving a slender axis. Seeds with hard shining testa and fleshy 
albumen. 

1. G. leptostachya, DC. Bitkil-chand, S. ; Ramduri (teste Gamble ); 

Rakta Pitchali, Or, 

A tendril climber with green branchlets, broadly ovate cordate 
coarsely crenate leaves and green flowers fascicled on the rhachis of 
simple or paniclcd terminal racemes, and 3- winged capsular fruits. 

Chiefly along nalas and ravines in Central and Southern areas. Purneah! 
Chota Nagpur, not very common! S.P.! Mayurbhanj! Angul, frequent! Puri! 
FIs. Aug.-— Sept. Fr. Nov. — Dec. Usually deciduous in the dryer localities and 
renews leaves March — April, practically evergreen in Angul. The old dry open 
fruits may sometimes be found up to March. 

L. 2*5 — 5 " by 1*5 — 4*5" shining above, nearly glabrous except on the 6 — 7 6trong 
sec. n. of which the lowest are basal, crenatures glandular. Petiole 1 — 2*5". 
Racemes 6 — 8", pubescent. Frt. *3 — *5", broader than long, top emarginate crowned 
by the calyx. Seed black, compressed, broadly ovate-oblong *17". 

The bark is used (ground up) for bruises in Mayurbhanj. 
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6. HELINUS, E. Meyer. 

Unarmed climbing shrubs with some of the branchlets modified into 
tendrils. L. alternate entire with small deciduous stipules. FIs. small 
in peduncled cymose umbels, S-merous (exc. ovary). Disc filling the 
calyx-tube, epigynous and ovary inferior, 3-celled with short 3-cleft 
style and small recurved stigmas. Fr. drupaceous with a thin mesocarp, 
the putamen finally separating into 3 crustaceous pyrenes or cocci leav- 
ing the remains of the three septa, cocci ultimately dehiscent. Seeds 
with fleshy albumen and large fiat cotyledons. 

1. H. lanceolatus, Brand . 

A bright green slender climbing shrub with ovate or lanceolate acute 
leaves about 2*5 by 1*25" and very numerous small yellowish flowers 
in slender peduncled cymes which are axillary or paniculate by reduc- 
tion of the leaves. Fr. -25 — -5" diam. 

Grassy valleys and sides of rocky ravines, Singbhum, not common! Ranchi, 
Neterhat! Santal P.! FIs. Jan. — April. Fr. April — May. 

Branches finely ridged puberulous. L. glaucous beneath, those on the 
inflorescence much reduced, 3-nerved with 1 — 2 sec. n. and reticulate nervules. 
Stipules *05". FIs. *12 — *2" diam., shallow. Petals oblong whitish folded round 
the stamens which are inserted on the free margin of the disc with exserted 
anthers. Fruiting peduncle broadened above. 


FAM. 47. AMPELIDACE/E. 

Erect or climbing herbs or soft-wooded shrubs, rarely small trees. 
Branchlets often transformed into tendrils in the Vines (Fills). L. 
alternate, simple or compound, stipulate with petiole often sheathing at 
the base. FI. small in compound inflorescences, regular, often poly- 
gamous, sometimes dioecious. Calyx small 4 — 5-lobed or truncate. Petals 
4 — 5, hypogynous or perigynous, valvate, sometimes falling off as a cap 
without expanding (calyptrate). Stamens isomerous ana opposite to 
the petals, sometimes perigynous, on or outside the disc, anthers 2- 
celled, introrse. Disc large or small, sometimes tubular and lobed. 
Ovary free or the base sunk in or surrounded by the disc, 2 — 6-celled, 
with 1 — 2 ascending anatropous ovules in each cell with the raphe to- 
wards the axis. Stigma simple or lobed. Fruit a berry. Seeas with 
copious hard albumen. Embryo short basal, cotyledons ovate. 

Note. — Both the tendrils and the inflorescence in Vitis are morphologically main 
axes which get thrust aside with the growth of the stronger axillary shoots and 
thus often appear leaf-opposed. 

Climbers. Stamens free on a hypogynous disc. Ovary 2-cclled 1. Vitis. 

Erect. Petals and stamens perigynous and outside a lobed 

tubular disc. Ovary 3 — 6-celled . . . . .2. Lcea. 


1. VITIS, L. Vine. 

Herbs or shrubs climbing by means of a modification of the stem 
or branches into tendrils, which sometimes bear the inflorescence. L. 
simple and palmately nerved of digitate or pedate. FIs. 4— S-merous. 
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Petals often calyptrate. Disc of glands or lobed or annular. Stamens 
free. Ovary 2-celled, very rarely 4-celled, surrounded at the base or 
half way up by the disc. Ovules 2 in each cell. Berry 1 — 4-seeded.* 

I. L. simple, often angled or lobed. 

A. FIs. 4-merous (or ovary 2-merous). FIs. 2-sexual. 

Inflorescence not bearing tendrils (Cissus)* 

1. Branches jointed, very thick and fleshy, angled , 1. quadrangularis. 

2. Branches normal. 

a. L. glabrous. Somewhat fleshy herbs. 

Stem very glaucous, glabrous . . . .2. repens . 

Not glaucous, stems more or less hairy . . 3. assamica. 

b. L. pubescent or tomentose. 

L. 2 — 4", as broad as long, with short pubescence 4. vitiginea. 

L. 2 — 6", ovate, tomentose. Cymes leaf-opposed 5. adnata . 

L. 5 — 8", broadly ovate or orbicular, young 
tomentosely hairy. Cymes often panicled on 
leafless branches in flower 6. repanda. 

B. FIs. mostly 5-merous, polygamous. Infl. tendrillate. 

1. Petals calyptrate (Vitis proper).* 

L. scarcely lobed, woolly beneath when young . 7. lanata. 

2. Petals expanding (Ampelocissus).* 

Leaves angled or lobed, glabrous . . . .8. latifolia. 

Leaves deeply lobed, tomentose . . . .9. tomentosa. 

II. L. 3-foliolate. Inflorescence tendril-bearing. 

FIs. 5-merous. Petals expanding (Ampelocissus) . .10. divaricata. 

III. L. 3- or 5 — 7-foliolate. Inflorescence not bearing tendrils. 

FIs. 4-merous. 

A. FIs. polygamous or dioecious. Petals or their tips 

spreading. Stigma large 4-lobed. Seeds furrowed, 
without deep pits (Tetrastigma). 

1. L. all 3-foliolatc. Stigmatic lobes not papillose. 

a. FIs. very small, pet. with a dorsal apical spur. 

Disc large but thin, ovary glabrous . . .11. bracteolata. 

b. Petals not spurred, sometimes mucronulate. 

Cymes very short. Disc rather thick. Ovary 

pubescent , . . . . . . ,12. angustifolia. 

Cymes divaricate. Disc 0. Ovary glabrous . 13. alcicorne. 

2. L. mostly pedately 5-foliolate. Stigma papillose . 14. lanceolaria. 

B. FIs. 2-sexual. Pet. connivent or spreading. Stigma 

minute. Seed with 1 — 2 pits covered by a mem- 
brane (Cayratia). 

1. L. all 3-foliolate. 

Herbaceous, rather fleshy. Lflts. hairy . . .15. trifolia. 

2. L. mostly digitately 5-foliolate . . . .16. auriculata . 

3. L. mostly pedately 5 — 7-foliolate, hairy . . 17. pedata. 

* Note. — P lanchon in his monograph divided Vitis up into a number of genera 
and this arrangement has been adopted at Kew and in the Madras Flora . These 
genera are shown in brackets above, but the genus shown in one Key for the 
convenience of Foresters in the field. 

1, V. quadrangularis, Wall. Syn. Cissus quadrangularis, L. ; Har- 
jora, Beng . ; Harbhanga, On 

A fleshy cactus-like jointed climber with 4-winged internodes and 
a tendril at some of the nodes, bearing in the rains and cold season 
short-petioled cordate leaves 1 — 2‘5" long and broad. FIs. greenish- 
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white in short peduncled small glabrous umbellate cymes. Berries «25" 
diam., red, 1 -seeded. 

Not very common. Puri, both in the north and common on rocks near the 
Chilka Lake I Angul, near villages! FIs. r.s. Fr. c.s. Deciduous. 

Stems often 1" diam. sometimes festooning trees. L. very broadly ovate or 
reniform, rarely lobed, crenate-serrate, glabrous, leaf-opposed. Stipules foliaceous, 
ovate. Tendrils simple. Cymes with 3—4 umbellules. Seed fissured (Roxb.). 

The young shoots are eaten. 

2. V. repens, W. & A . Syn. V. glauca, Wallich’s No. 5990a ; Cissus 

repens, Lamk. 

A weak glabrous succulent trailer with very glaucous white (less so 
when old) stems and sagittate or ovate cordate and acuminate quite 
glabrous leaves 2 — 5" long with rather distant small teeth, stipules large 
membranous amplexicaul broadly-ovate or -oblong, crumpled or broken 
off when old. Cymes leaf-opposed irregularly umbellate, 1 — 2" long, 
glabrous or minutely hairy. FIs. small 2-sexual. Calyx prominent cam- 
panulate or saucer-shaped, subentire, much as in V. assamica . Petals 
4 white, suberect, lanceolate, *08 — *1"; tip hooded, acute. Berries black, 
juicy, *2 — -25" diam. Seed 1, -2" long, globose pyriform, somewhat 
facetted or with raised reticulations, not scaly. 

Mals of Orissa, rather rare! FIs. July— Sept. Fr. Nov. — Dec. New shoots 
appear in April and May. Distrib. : E. Bengal, Sikkim, Chittagong to Burma, also 
Madras. 

Stems somewhat compressed waxy 5-nerved at base. L. gradually acuminate (in 
our area), sec. n. above basal 2 — 4 only. Petiole 1 — 2", rarely up to 4". Peduncles 
variable, usually short. Pedicels *5", swollen at apex. Ovary 2-celled. Stigma 
simple. 

3. V. assamica, Laws. (Wall, No. 6001, Cal Herb . Syn. Cissus 

adnata, Roxb. teste Planchon, but this seems to me an error). 

A sub-succulent climber, stems somewhat hairy at the nodes with 
appressed brown hairs arid sometimes on the internodes, leaves ovate 
cordate, shortly caudate bristle-serrate when young, rather membranous, 
stipules oblong rounded, *2", spreading, leaving a persistent base on 
falling. ' Cymes umbellate leaf-opposed, 1 — 2" long, hairy when young, 
sometimes panicled in fruit by fall of leaves, FIs. small, 2-sexual. 
Calyx prominent campanulate, 07 — -08" diam., entire or crenulate. 
Petals 4 suberect, oblong, *075" long, tip hooded. Berry black, *2 — *25" 
diam. Seed 1, pyriform with close grey flabellate scales,* otherwise 
smooth, raphe conspicuous. 

Fairly common in the Mals of Orissa! FIs. July— Sept. Fr. Dec. 

Stems somewhat obtusely angled. L. 4—6", but attaining 7" by 5", shining both 
sides with a narrowly recurved margin, distinctly serrate when old, glabrous or 
often with a few long yellow hairs on the nerves, base 3 — 5-nerved, sec. n. above 
basal 4—6, strong gently curved excurrent. Petiole 2 — 4". Tendrils simple or some 
forked at the extremity. Cymes with long rufous hairs when young, peduncles 
*7 — 1" (or in some Sikkim plants up to 2-7"), divaricate or ascendmg, fruiting 
pedicels *2 — *25", sometimes verrucose. Ovary 2-celled, stigma simple. 

The berries are not dry as stated in F.B.I. but are succulent and edible, 


Not seen in Herbarium specimens as they get removed with the adhering flesh* 
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4. V. vitiginea, nov . comb, (non V. vitiginea, Kuntze—V. repanda). 

Syn. V. Linnaei, Wall. ; Cissus vitiginea, L. ; Jangli angur, H. 

A weak hoary pubescent climber with corky bark, membranous simple 
cordate lobed and coarsely dentate leaves mostly about 3" diam., and 
umbellate compound cymes of small white 4-merous flowers. Fruit 
pale purple pruniose, 1 -seeded on deflexed pedicels. 

Puri, near the coast (Konarak)I FIs. July — Sept, with the fully developed 
leaves. Fr. Oct. — Nov. Dies down at end of cold season. 

Stem and leaves beneath and inflorescence clothed with a short curly pubescence. 
L. also puberulous above, 2 — 4", basal sinus wide, 3-nerved, sec. n. ending in the 
obtuse teeth. Petiole *7 — 1*5". Stipules under *1", rounded, deciduous. Tendrils 
simple. Cymes 1 — 1*5" diam. with about 3 rays only, pedicels 3-many. 

5. V. adnata, Wall. Wall., No. 5998 (not 6001). Syn. Cissus adnata, 

Roxb. 

A climber sometimes attaining large size, leaves ovate acuminate 
with cordate base, bristle-serrate when young, usually 2 — 6" long and 
never as broad as long, floccose hairy or tomentose beneath. Cymes 
umbellate, leaf-opposed and about as long as the leaves opposed to 
them. FIs. -12" diam., 4-merous with broadly oblong-ovate greenish 
spreading petals. Berries purple-brown, globose pyriform, *3" long. 
Seed somewhat obliquely pyriform, sharp pointed at base, *2" long, 
brown, smooth (facetted in herbaria , but this is not evident in the ripe 
fresh seed). 

Purneah, common in the north! FIs., Fr. Sept. — Jan. 

Not nearly so large a climber as V. repanda. Stems much harder, less succulent, 
and not corky, often flattened on two sides and grooved on the flat sid^s as in some 
other species. Leaves much smaller, but rarely they attain 8" length. Cymes 
arising in succession on the firm striate leafy branches, hot in leafless panicles, 
compact, umbelliform, 1*5 — 2", rarely 3" long, including the peduncle. Pedicels 
much recurved in fruit. 

The red tomentum is sometimes given as a distinguishing character, but the red 
is often entirely absent,* while the tomentum of V. repanda is sometimes red. I 
have never seen the shoots clothed with imbricating stipules as occurs in rapidly 
growing specimens of V. repanda. 

6. V* repanda, W. & A. Syn. Cissus repanda, Vahl; Bambor, K. ; 

Bod-lar-nari, S. ; Gonvehli, Gond. ; Harjarwa, Kharw. ; Panlati, 

Th. ; Takwale, Or. 

A large-climber with soft very porous wood and corky bark, large 
simple deeply cordate usually repandly toothed leaves 5 — 8" diam., 
and long-peduncled tomentose irregularly-branched cymes, finally um- 
bellate, which often appear copiously panicled before the advent of the 
leaves. Fruit *35 — *4", pyriform. Seed pyriform, nearly smooth, -3" long. 

Throughout the whole area (in favourable localities) from Champaran to Southern 
Puri, Angul and Sambalpur! Chiefly in valleys and the damper jungles and is 
therefore rare in the Central and Northern tract. Ascends to 3000 ft. at Neterhat 
and Parasnath (4000 ft.)! FIs. April — June on the new shoots before and after 
expansion of the new leaves. Fr. June — July. Deciduous Feb, — May, the leaves 
turning yellow in December. 

* This red appearance is also to a great extent a herbarium character. I find 
that my specimens collected without a trace of red gradually change to red after 
drying. 
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. New shoots tomentose and hairy, tomentum often ferruginous. L. sub-orbicular 
to broadly ovate with deep basal sinus 5 — 7-nerved, the strong sec. n. running out 
into small teeth, under surface villosely tomentose when young and less so above, 
finally glabrous both sides. Petioles 6 — 12" long, Stipules oblong, *2 — -3", rounded, 
imbricate on young flowerless shoots on the terminal bud, sometimes falcate. 
Tendrils forked or dichotomous. Cymes terminating the new shoots, and from the 
«old nodes, each becoming in turn leaf-opposed, 3 — 5-rayed and rays again rayed or 
with umbelled pedicels *1 — -3" long. Peduncles 2 — 5". FI. buds often red ovoid and 
sub-umbonate pilose. Calyx ’07" diam., truncate. Petals ovate calyptrate or 
expanding widely and reflexed, boat-shaped at the apex. Disc 4-lobed. St. from 
between the lobes. Young fruits ellipsoid apiculate on somewhat recurved 
elongated pedicels. 

The stems yield a quantity of drinkable water. “The root, powdered and 
heated, is applied to cuts and fractures. The bark and stalk yield a good cordage 
fibre.” Campbell. 

To obtain the water cut obliquely through the soft stem with one clean blow, 
then cut through it again higher up when the water in the piece will at once run 
out from the lower end. 

7. V. lanata, Roxb. Kolo nari, S. 

A climber which in form of leaf sometimes resembles V. adnata , 
but it may be at once distinguished by the polygamous dioecious 
flowers being arranged in thyrsoid panicles 3 — 6" long, opposite to the 
leaves and usually tendril- bearing, by the 5-merous slender pedicelled 
flowers with calyptrate corolla and the very slender filaments of the male. 

Manbhum, teste Campbell & Watt ; but I have seen no specimens from our area 
and it may be an error in identification. It is a plant of the lower Himalayas, 
Eastern Bengal and the Eastern Ghats. FIs. Feb. — May. 

The leaves are ovate cordate, sometimes slightly 3-lobed, 2-5 — 8” long, densely 
lanate when young, but in one variety glabrescent. Seeds pyriform, somewhat 
2-furrowed on the inner face and 1 -furrowed on the outer. 

8. V. latifolia, Roxb. Syn. Ampelocissus latifolia. Planch . ; Oteron, 

K. ; Icewar, S. ; Khopri, Klmrw. ; Govela, Beng. ; Pani-kacho, Or. ; 

Paniloha (Bonai, f . Cooper). 

An extensive but scarcely woody climber, glabrous or nearly so, 
except the rhachis of the inflorescence, with simple palmaiely rarely 
deeply-lobed leaves 4 — S'' long and broad, deep brown-red flowers and 
black succulent berries *3" diam., which are sweet and juicy. 

Throughout the area. Very common, especially in low scrub jungles in Chota 
Nagpur, Rajmahal Hills and Orissa l FIs. June — July. Fr. Aug.— -Oct. The stems 
die down annually to the perennial rootstock, which sends out long bare shoots in 
May and June sometimes to a height of 10 ft. before the leaves expand, and it 
flowers before the leaves are fully developed. 

New stems glaucous or quite blue, hollow, and often producing the inflorescence 
before the leaves. L. 3 — 7-angled or-lobed, lower sometimes 3-lobed half-way down 
while the upper are shallowly 3 — 7 -angled, mealy when very young, cordate or 
refuse at the base, crenate-serrulate or dentate. FIs. rarely 4-merous, in pyramidal 
panicled cymes borne on a very stout peduncle together with a forked tendril. 
Petals -06, oblong, red, expanding, saccate at the apex. Disc prominent lobed 
becoming adnate and often showing as a ring on the fruit. Seeds 2 — 4, '22” long, 
roughly plano-convex with convex side rugose, sides rugose and a strong ridge on 
the plane face. 

The fruit is eaten. 

9. V. tomentosa* Heyne. Syn* Ampelocissus tomentosa, Planch ; 

Oteron, K . ; Ghora-lidi, S. 
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An extensive but scarcely woody climber, densely often ferruginous 
tomentose with large orbicular very deeply cordate leaves often attain- 
ing 10" both ways and 3 — 5-lobed. FIs. sessile, red, in divaricate cymes 
on a peduncle under 1" long which again is borne together with a 
tendril on a common woody branchlet 3—6" long. Berry black, *3" diam. 

Central and Southern areas, common. Gaya! Hazaribagh! Ranchi! Palamau, 
ascending to the top of Neterhatl Santal Parg.! An gull etc. FIs. July— Sept. 
Fr. Sept.— Nov. Often dies back in the hot season. 

Shoots covered with a dense cottony tomentum. L. with a dense brown tomentum 
beneath, basal lobes rounded, margin serrate or serrulate. Petiole 3 — 6". Petals 
spreading, usually 5. Seeds obcordate, furrowed and keeled on the inner face, 
pitted on the outer with rayed fissures from the pit. 

10. V. divaricata, Walt. Syn. Ampelocissus divaricata, Planch . 

A somewhat extensive climber with cottony tomentose but glabres- 
cent branches, 3-foliolate membranous leaves with rather large ovate- 
oblong or oblong-lanceolate acuminate terminal leaflets and ovate- 
lancecnate semi-cordate lateral leaflets, crenate-dentate with the teeth 
sub-spinulose. FIs. reddish in rather dense 2 — 3-chotoraous cymes 
1*5 — 2" diam., borne laterally on the tendril-branches. 

Sameshwar Hills, common! FIs. Oct. — Nov. Fr. Dec. (ripe?). 

L. cottony-tomentose beneath or old ones only pubescent on the nerves. Petiole 

2 — 4". Terminal lilts. 4 — 8-5" and up to 3-3" broad, lateral nearly as long and often 
broader, sometimes with a large side lobe near the middle, sec. n. 6 — 7, of which one 
or two from the base, or primary nerves 3 — 5. Tendrils once or twice forked with a 
bract at each fork. Cyme branches divaricate with linear bracts at the forks, 
peduncle *75 — 1*5" long, stouter than the common peduncle of cyme and tendril 
which is 3 — 5-5' long. Calyx spreading, thin, scarcely lobed. Disc large, cupular, 
about 10-pleated and -lobed. Stigma sessile. Ovary 2-celled. Fruit (not seen by 
me) said to be black and 3 — 4-seeded with seeds *3", almost round, flat and 
emarginate. 

11. V. bracteolata, Wall. Syn. Tetrastigma bracteolatum, Planch . 

A medium-sized vine nearly glabrous except the inflorescence with 

3- foliolate leaves, thin leaflets 3*5 — 5-5" long, ell. or ovate acuminate 
serrate or crenate-serrate acuminate, sometimes puberulous or pubes- 
cent on the nerves beneath. FIs. very small, dioecious, greenish, 4* 
mcrous in axillary puberulous or pubescent 3-chotomous cymes, shorter 
or longer than the petiole (2 — 4" long and broad), petals oblong ovate* 
•04 — -05", with the indexed acute tip furnished with a small dorsal 
spur or tail. Disc large but thin, girting the ovary h&lf-way up in 
the female. Fruit black, succulent, *3 — *4" diam., usually marked . 
equatorially by a white line (the remains of the disc margin), 

Purneahl FIs. Sept, — Dec. Fr. Dec. — Feb. Common in the Bengal jungles east 
of Purneah. 

Stems flattened sub-woody -3 — *4" diam. Lateral leaflets with base oblique and 
usually rounded, sec. n. 7 — 10, curving within the margin and each giving off * 
branch to a tooth. Petiole 2 — 3*5" and petioluies *3 — -5", puberulous. Cyme bracts, 
oblong deciduous, leaving prominent scars, peduncle *7—2", Calyx saucer-shaped 
distinctly 4-toothed. Spur on petals making the buds 4-corniculate. Stigma sessile, 
on the glabrous ovary with 4 acute lobes. Seeds 1 — 2 rounded or plano-convex,/, 
somewhat depressed on the plane inner side and with prominent linear raphe, 

1 — 2 -furrowed (with sometimes 1 — 2 shorter furrows) on the convex side and faintly 
transversely rugose on the rounded edges. 



212 47. AMPELIDACEM. [1. Vras. 

12. V* angustifolia, Laws. Syn. Cissus angustifolia, Roxb. (?) ; 

Tetrastigma Thomsonianum, Planch . 

A rather slender climber, pubescent or puberulous all over except 
the leaves, which are 3-foliolate somewhat resembling those of V. 
bracteolata , but narrower lanceolate and lateral with lower half of leaf 
much more equal and base usually cuneate, larger leaflets 5*5 by 2", 
thicker or more succulent than those of V . bracteolata (membranous 
in the herbarium) and with sec. n. only 5 — 7. Cymes dense and densely 
pubescent not exceeding 1*5". FIs. small greenish-yellow, dioecious. 
Ovary papillose-pubescent. Stigma peltate, scarcely lobed. Berries 
spherical, pink, white or yellow, or ripe bright red, foetid when bruised. 

N. Purneah in river-side jungles. FIs. Feb. — March. Fr. Oct. — Jan. 

Stems flattened. Base of petiole, petiolules and inflorescence often pink. L. 
acuminate puberulous on the mid-rib and also on the nerves beneath or glabrous. 
Petiole 1*5" thickened below. Petiolules nearly equal or terminal longer *5 — *6". 
Stipules large oblong or somewhat triangular, • 25 ", breaking off above the 
permanent base. Cymes with orbicular or oblong bracts on the *2 — 1" long peduncle. 
Petals not or rarely corniculate at tip. Disc rather thick round base of ovary. 
Seeds furrowed on each face and transversely rugose on the sides.* 

Planchon throws doubt on this being Roxburgh’s Cissus angustifolia because the 
latter came from Sumatra, but the figure and description are wonderfully suitable, 
and until the Sumatran plant is shown to be different I am inclined to keep 
Roxburgh's name. 

13. V. alcicorne, Haines. Syn. Tetrastigma alcicorne, Haines in Kew 

Bulletin , 2, 1920. 

A climber, glabrous except the inflorescence, with 3-foliolate leaves, 
leaflets shining both sides, 3 5 — 4" long, lateral elliptic terminal obovate, 
suddenly shortly caudate, remotely crenate in the upper half with sharp 
short teeth in the sinuses. FIs. small dioecious greenish-white, 4-merous 
in axillary puberulous dichotomous cymes, 1 — 2*5" long, shorter or 
longer than the petiole, with oblong or lanceolate-oblong puberulous 
flexuous petals *05" long with the tip usually obtuse and mucronulate, 
not appendaged. Bracts on the cyme sub-persistent ovate *05 — *06" long. 

Sameshwar Hills, Champaran! FIs. Nov. — Dec. 

Stems somewhat flattened. Tendrils leaf-opposed long simple. Lflts. with 4 — 6 
sec. n. only. Petiole 2 — 2*5". Rhachis with terminal petiolule *8 — 1 *25" long. Cyme 
branches usually flattened and wider above upwards. Calyx small saucer-shaped. 
Disc very small annular. Petals convex below, concave in the middle and again 
with a spreading and inflexed tip. Fruit not seen. 

14. V. lanceolaria, Laws. Syn. Cissus lanceolaria, Roxb.f ; Tetra- 

stigma lanceolaria, Planch. Wight’s leones, tab. 28. 

A large climber nearly glabrous exc. the inflorescence and stipules, 
with pedately 5 (-3)-foliolate somewhat fleshy leaves, lanceolate elliptic 
or oblanceolate distantly crenate-serrate leaflets 3—6*5" long. Cymes 
axillary or sub-axillary very shortly peduncled, dense, papillose, corym- 
bose, rarely on the new shoots terminating long leaf-opposed peduncles 
which take the place of tendrils. FIs. yellowish, *1" long, polygamo- 

* The seed described for this plant in the F. B. 1. evidently belongs to a species of 
Cayratia and it could not have belonged to this species, 
v The female was not known to Roxburgh. 
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dioecious, the buds oblong truncate, each petal sometimes with a spread- 
ing cusp. Berry •4 ,/ , seed *3" long, rounded oblong with a broad groove 
on back and rounded end and a V-shaped groove and ridge on the 
inner face. 

Not common. Damper regions along foot of Nepal Hills from Champaran! to 
Santal Parganahs (near Sahebganj)! Parasnath, CampA FIs. Jan.— March. Fr. 
June— July. 

Larger stems woody, flattened and grooved. Tendrils simple, leaf-opposed. 
Petioles 2 6". Stipules oblong-lanceolate deciduous *5". Lflts. shordy sharply 
acuminate, with one fine and rather indistinct sec. n. to each tooth, tertiary nerves 
obscure, mid-rib broad. Petiolules stout, often shortly pubescent. Calyx incon- 
spicuous. Petals ovate-oblong papillose-pubescent. Stamens long in the male, in 
female reduced to staminodes, disc at base of the grooved conic ovary, stigma 
shortly 4-lobed with papillose-fimbriate lobes. 

15. V. trifolia, L. Syn. V. carnosa, Wall.; Cayratia carnosa, Gagnep. 

Amar-lati, H . 

An herbaceous climber with succulent compressed stems springing 
from a stout perennial rootstock, with 3-foliolate leaves and crenate or 
dentate leaflets usually 2 — 3" long, pubescent both sides. FIs. small 
with green petals and conspicuous white cupular 4-lobed and crenate 
disc, in lax divaricate long-peduncled cymes 2 — 3*5" diam. Berries 
black, depressed globose, *5— -*7" diam., 2— 4-seeded. 

Throughout the whole area, sometimes adhering to rocks and trees by the 
expanded tips of the tendrils. Champaran! Purneahl S.P.! Gaya! Throughout 
Chota Nagpur, though nowhere very abundant, ascending to 3000 ft. at Ichadagh 
and Neterhat! Puri, very common! FIs. April— Sept. Fr. Sept. — Dec. It often dies 
back in Jan. and Feb. 

Stems thin or attaining 1" diam. with a corky bark, branches brittle, young 
striate pubescent or villous. Lflts, sometimes attain 5" by 3", usually coarsely 
crenate with a fine point from the sinus but sometimes coarsely serrate or irregu- 
larly dentate, the latter from somewhat hispid on the nerves only, terminal elliptic 
or obovate, lateral usually broadly ovate and somewhat cordate at the base. 
Petiole fleshy, 2 — 4". Tendrils slender branched. Cymes thinly hairy. Calyx 
cupular. Petals rarely white, 08 — *09", saccate at the tip. Style prominent, 
subulate, often pink with simple stigma. 

16. V. auriculata, Laws. Syn. Cissus auriculata, Roxb. ; Cayratia 

auriculata, Gamble ; Baiang, K , ; Amar-lata, Khaiw. ; Kanj- 
kanjia, Or. 

A large sub-succulent climber with digitate rarely pedate 5( — 3)- 
foliolate leaves, long petioluled crenate or crenate-serrate leaflets 3 — 5" 
(or small lateral ones only 2") shining above, pubescent beneath and 
large divaricating cymes on long succulent peduncles. Fruit cherry- 
like, *7" diam. and red or pink when ripe. 

Widely distributed in the damper jungles, usually near water courses. Sa mesh war 
Hills! Chota Nagpur, all districts, occasional near streams! Puri! Mayurbhanj! 
Angul, occasional! FIs. July— Sept. Fr. Oct. — Dec. Deciduous. 

Stems up to 1-5" diam., corky when old. New shoots and leaves densely pubes- 
cent with short white hairs, clothed with large scimitar-shaped or half-orbicular 
stipules *7—1*5" long. Digitate and pedate leaves may occur on the same plant, 
usually digitate. Petiole 5—7". Lflts. only 3 in some leaves broadly elliptic to 
obovate, shortly acuminate, sec. n. about 7 and tertiaries prominent. Petiolules 
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from *5" in lateral to 2" in terminal leaflets. Tendrils 2 — 3-fid. FIs. greenish- white. 
Seed 1. 

The fruit is said to be eaten. I have not found it edible. 

17. V. pedata, Vahl. Syn. Cayratia pedata, Juss. 

A large weak climber with young branches and pedately 7-foliolate 
leaves softly hairy, leaflets 4 — 8", strongly veined between the sec. n. 
beneath. £ls. 4-merous, small, green or white in large sub-corymbose 
cymes as long as the petiole. Fruit sub-globose 2 — 4-seeded, rather dry. 

In the more humid districts only. Bhagalpur and S.P. towards the Ganges I 
Narsingpurl Khandpara! Nilgiri! Balasorel Mayurbhanj! Puri, common! FIs, 
Aug.— Sept. Fr. Oct. — Jan. 

Lfits. 4—8" or lateral only 2" oblong lanceolate, lateral unequal-sided and often 
elliptic, sharply acuminate, base often cordate. Petiole 3 — 6". Tendrils forked at 
the ends. Fruit *2" diam. depressed. Seeds convex and concave, the concave 
side closed by a membrane. 


2. LEEA, L. 

Stout herbs, shrubs or small trees, erect and without tendrils, usually 
with herbaceous branches. Leaves large with sheathing petiole, simple 
or usually pinnately decompound. Peduncles leaf-opposed. FIs. in 
corymbose cymes. Petals and stamens perigvnous inserted on a hypan- 
thium which is prolonged into a tubular lobed disc. Ovarv-cells 3 — 8, 
1-ovuled. Berry 3 — 6-seeded, or seeds fewer. 


I. Petals and inflorescence red. 

L. 1 -pinnate, lflts. sessile 1. alata. 

L. 2-pinnate, lflts. petioluled 2. acuminata. 

II. Petals green or white. Inflorescence not red. 

A. Herbaceous, with lower leaves very few large simple 

cordate, rarely one or two upper pinnate . . .3. macrophylla . 


B. Suffruticose, L. 1 — 2- or few 3-pinnate. Sec. n. close 

parallel, one to each tooth or bifurcate with a branch to 
each tooth. 

1. One sec. n. to each tooth. Corymbs sub-sessile. Stems 

with usually crisped wings 4. crispa. 

2. Nerves less than one to each tooth. Corymbs peduncled. 

Lflts. usually setose and with cordate base . . .5. aspera. 

Lflts. not or only slightly setose, base not cordate, 
usually rhomboid . \herbacea\. 

C. Shrubs or small trees, lflts. with usually 3 or more teeth 
to each sec. n. 

1. Lflts. without scales beneath. 

Lflts. glabrous 6. sambucina. 

Lflts. pubescent beneath, at least on nerves . .7. robusta. 

2. Lflts, with many small peltate scales beneath . . 8. sequata. 

1. L. alata, Edgew. 

A shrub 2 — 5 ft. high, with simply pinnate leaves and oblong or 
oblong-oblanccolate serrate sessile or sub-sessile leaflets 6 — 12" long* 
FIs. red as is also the whole inflorescence and fruit. 


Not at all common in our area Manbhum, Camp . ! Occasionally found in first* 
class Sal forests in Chota Nagpur, Gamble and Mattson. It probably also occurs 
in Purneah. FIs. June — Aug. Fr. ripens Sept. It dies down annually. 
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L. 3 — 7-foliolate, petioles winged below, reddish. Lflts. with several serratures to 
each sec. n., tertiary nerves numerous, close and parallel. Peduncles usually long 
and slender. 

2. L. acuminata, Wall. 

A handsome shrub 4 — 8 ft. high, with 2-pinnate leaves often red, 
leaflets ovate to lanceolate acuminate, almost silvery beneath when 
young and shining above, crenate-serrate or serrate, 2*5 — 5" long, with 
slender petiolules *2 — *35". FIs. scarlet in puberulous scarlet corymbs 
2—4". 

Mountains of Mayurbhanj, 2000 — 3000 ft.! FIs. May. — Sept. Fr. Aug. — Sept. 

L. many-foliolate, glabrous. Petioles with large connate auriculate stipules which 
are deciduous. Leaflets with 7 — 11 sec. n., each sec. n. supplying 2 — 4 teeth. 
Corymbs branched, sessile or peduncled. Lobes of staminal tube sub-quadrate 
emarginate. Berries *25 — -3" with 4 — 6 carpels. 

Both this and the preceding are common in the Eastern Sub-Himalayan region. 

3. L. macrophvlla, Horn. Hatkan, S. ; Dholsamudra, Beng. ; 

Garurain, Th. 

A robust herb 1 — 3 ft. high, with annual shoots from a perennial 
stock, large ovate-cordate leaves 1 — 2 ft., very large stipules and white 
flowers in sessile corymbs. Fr. black, succulent, *3" diam. 

Champaran, frequent 1 Purneah! Santal Parganas and Chota Nagpur, but not 
common! FIs. June. Leaves turn yellow in January and plant dies back in February. 

I have sometimes observed one or two pinnate leaves at the top of the stem in 
robust specimens. 

The root is applied externally to allay pain, Camp. 

4. L. crispa, E. Ban-chalita, Beng.; Gorar, Th. 

An erect sub-herbaceous plant with annual stems from a perennial 
stock. Stems, petioles and peduncles ridged or with very crisped 
wings. L. pinnate or some 2-pinnate, lflts. with very parallel sides or 
some ell. -oblong, coarsely serrate, with strong parallel sec. n. each carried 
into a serrature. Corymbs sub-sessile, stout. Berry blue-black. 

Grass lands of N. Champaran, frequent! Purneah, very common! Palamau, 
grass lands, ascending to the tops of the pats! Singbhum (near Gamaria), rare! 
Mayurbhanj, about 2000 ft., common! The Singbhum form is not winged. FIs. 
June — Aug. Fr. Sept. — Oct. Leaves turn red before dying in December. 

Ridges or wings about 8. Lflts. often with as many as 18 sec. n. *17" apart, 
quite glabrous above, puberulous beneath ; not caudate. 

5. L. aspera, Eclgew. Syn. L. herbacea, Ham. ; Horn, Ho. ; Horom, 

M.; Gorar, Th. 

A shrub scarcely woody, spreading or in some situations with many 
erect or curved stems from the root attaining 12 — 20 ft. high and 2" 
diam., soft-wooded with very large pith, never winged. L. 1 — 3-pinnate, 
but usually only 2-pinnate with mostly elliptic or ovate caudate leaflets 
with rounded or cordate base, strongly often coarsely serrate, with most 
of the strong sec. n. supplying more than one tooth, always pellucid 
punctate and more or less asperous or hirtellous above and puberulous 
or pubescent on the nerves beneath. Cymes small, rarely exceeding 
4" in breadth, with ascending more or less 2-winged compressed 
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branches. Berries depressed glaucous or of a slatey-green colour and 
finally black, 5-seedea. 

Very common throughout the Province and ascending to the tops of the hills 
in shady places. FIs. June — Sept. Fr. Nov. — Dec. Thd leaves turn red after fruiting 
and the stems break off at a node close to the ground. 

Stems often longitudinally banded and with a minute microscopic tomentum. 
Base of lflts. 5 — 7-nerved. Cymes bifurcate at the base or with a peduncle up to 
3" long, bracts linear-setaceous caducous, sometimes white. Lobes of disc-tube 
narrow oblong or lanceolate, usually 2-toothed. Petals lanceolate. 

Note. — L. herbacea is usually separated from L. aspera by the characters given 
in the key but I find these quite unworkable in the forest. The long-stemmed form 
may differ from the shorter one but I think this depends on locality. 

6. L. sambucina, Willd . Giringa, Khond. 

A large woody shrub or sub- or quite arboreous (L. umbraculifera , 
Clarke ), with 2 — 3-pinnate glabrous leaves, large oblong or lanceolate 
acuminate or caudate coarsely doubly serrate somewhat chartaceous 
leaflets with sec. n. much curved or looped within the margin and 
3 — 5 times as many teeth as sec. nerves. Corymbs large panicled, 2 — 3- 
chotomous, 4 — 10" diam. 

In the more humid forests. Santal Par., ravines in the Rajmahai Hills! Angul! 
Puri (common in the Mals)! 

FIs. June — Sept. Fr. Oct. — March (usually Oct. — Dec.). 

Stems up to 9" girth. Lflts. attain 12" by 3-5", occasionally ovate at 
the base of the pinnae and only 3 — 4", base usually rounded, sec. n. 7 — 15 much 
raised beneath united by fine parallel tertiaries. Petiolules -2 — 1". Panicle 
branches compressed. FIs. green with yellowish staminai-tube, or white. Berries 
succulent turning from green to black pruinose, -3 — *35", depressed 3 — 6-seeded. 

7. L. robusta, Roxb . Horn, Horom, K. ; Haramda, Hatkan, S. 

A large sub-woody shrub 4 — 6 ft. high, with more or less tomentose 
branch lets, large 2 — 3-pinnate leaves with the leaflets either pubescent 
beneath, or pubescent or somewhat hispid on the nerves only beneath, 
oblong to oblong-lanceolate or ovate-lanceolate acuminate, attaining 12" 
by 3-5", with several serratures to one sec. nerve. FIs. green with white 
staminal tube in large branched usually geminate corymbs 7 — 15" 
across. The plant somewhat reminds one of an Elder bush. 

In ravines or along nalas or on cool aspects, fairly frequent in Chota Nagpur! 
Santal Pr.! Puri! Angul! Probably throughout the area in favourable positions. 
FIs. Aug. Fr. Nov. — Dec. Apparently dies down annually in some districts. 

Leaves 2 — 3 ft. Lflts pale beneath with about 11 — lj prs. sec. n. above the 
5 — 7-nerved base which is sub-cordate, tertiary nerves numerous strong parallel. 
Cymes 2 — 3-chotomousiy branched, brachiate, pubescent. Berry purple black, 
*3-— *35" diam. depressed. Bracts not persistent. 

8. L. aequata, L. 

A large shrub with smooth erect stems or sub-arboreous easily dis- 
tinguished by the hirsute twigs, petioles and inflorescence and the 
numerous small peltate raised glands on the leaves beneath. Corymbs 
small, 2 — 4" diam., sessile or shortly ped uncled. Berries first red, finally 
black. 

Mals of Orissa, frequent! FIs. r.s. Fr. Nov.— Jan. Old fruits remain till April. 
Perennial. New shoots May — June. 



1. Turpinia.] 


48. STAPHYLEACE&. 


Ill 


Sometimes almost arboreous. Leaves 1 — 2-pinnate, usually the lowest pinnae of 
a leaf again pinnate with about 3 — 5 leaflets. Lflts. somewhat resembling those of 
L. sambucina, larger 7 — 9" long, narrow-oblong or oblong-lanceolate, or lanceolate 
or terminal rhomboidly-lanceolate, caudate, base rounded, above with scattered 
hispid hairs, beneath hispid on the nerves, margin sharply serrate, usually 2 — 3 
teeth to each strong sec. n., tertiaries strong parallel. Lateral petiolules *2 — *5". 
Peduncle of cymes 0 — 1", many of the hairs glandular on the branches. Berry 
*3 — *35", depressed 3 — 6-seeded (lobed when dry as in other species). 


FAM 48. STAPHYLEACEJE. 

Trees or shrubs with alternate or (in our species) opposite impari- 
pinnate stipulate leaves. FIs. regular 2-sexual panicled. Sepals 5, free 
or nearly so, hypogynous. Petals 5, imbricate. Disc annular lobed. 
Stamens 5, inserted outside the disc opposite the sepals, anthers 2-celled 
introrse. Ovary of three carpels, free or combined ; styles 3 6hort, 
stigmas capitate ; ovules 2 or more in each cell. Fruit baccate or of 
three dehiscent carpels. Seeds 1 — many in each cell, albuminous, some- 
times arilled, with flat or plano-convex cotyledons. 


1. TURPIN 1 A, Vent. 

L. opposite imparipinnate with opposite serrate stipellate leaflets. 
FIs. small in terminal and axillary panicles with opposite branches. 
Ovary 3-lobed, 3-celled. Fruit a 3-celled fleshy berry. Seeds angled, 
exarillate, with hard shining testa, large hilum and fleshy albumen. 

1. T. pomifera, DC. Syn. Dalrvmplea pomifera, Roxb. (1824); 
Turpinia nepalensis, W. & A. (1834).* 

A small tree with opposite pinnate 5 — 7-foliolate glabrous leaves, ellip- 
tic serrate finely acuminate minutely stipellate leaflets 3 — 6" long, and 
small regular yellowish flowers in axillary panicles as long as the leaf 
rhachis. Frt. subglobose indehiscent 3-celled, 3-lobed. 

My specimens were with withered flowers and in young fruit and I was therefore 
unable to satisfactorily determine either the colour of the flowers or the size of the 
ripe fruit. 

Mayurbhanj, evergreen forest 3000 ft.l FIs. April — May. Fr. ripen$(?). Evergreen. 
Bark rugose, grey, blaze white with a chlorophyll layer then dirty yellow 
darkening on exposure to brown. Terminal bud thinly pubescent. L. rhachis 
4 — 6". Stipules deciduous. Lflts, elliptic, lanceolate or ell.-oblong with cuneate 
base, terminal somewhat obovate. Petiolule 15 — *3", of terminal leaflets 0 (the 
position of the stipellae shows that the so-called terminal petiolule is part of the 
rhachis). Stipellae minute subulate, persistent. Panicles minutely puberulous 
above, lax. FIs. *25" diam., sep. 5 rather unequal, ciliate, nerved. Pet. 5, oblong. 
St. 5, with flattened subulate glabrous filaments inserted outside the lobed disc. 
Ovary 3-lobed and 3-celled, each lobe with a distinct style widely separated in 
fruit but slightly cohering in flower. Ovules 5 — 6 in each cell, axile pendulous. 
Frt. (young) 3-lobed, each lobe grooved. 

Gamble gives the weight of the wood as about 30 lb. It is apparently not used. 


* Turpinia nepalensis is a small-fruited tree and may differ from T. pomifera , 
DC., which has large fruits. 
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Trees or shrubs or (Cardiospermum) climbing herbs with alternate 
pinnate or rarely 1 — 3-foliolate exstipulate leaves. FIs. small or mod.- 
sized, usually polygamous and more or less irregular, more rarely quite 
regular. Calyx 4 — 8-lobed or -scpalous, valvate or imbricate. Petals 
as many as or fewer than the sepals or 0, often bearded or squamate 
at the base. Stamens 4 — 10, usually 8, free, inserted inside, rarely out- 
side an annular disc or disc unilateral, often lobed, sometimes 0 in male 
flowers. Ovary entire or lobed, sometimes excentric, usually 3-celled, 
cells 1-, rarely 2-ovuled. Fruit capsular or indehiscent and baccate, 
sometimes bladdery, entire lobed or winged. Seeds often arillate, albu- 
men 0, embryo normally with curved or convolute cotyledons. 


A. Climbing herbs with tendrils and ternately divided leaves. 

Disc unilateral 

B. Erect trees or shrubs. Stamens inside the disc or unilateral. 

1. FIs. zygomorphic, disc often unilateral or lobed. 

a. Shrubs with 1 — 3-foliolate leaves 

b. Trees with 5 — more-foliolate leaves. 

Leaves odd-pinnate. Carpels nearly distinct in fruit 
Leaves paripinnate. Fruit not deeply lobed 

2. FIs. regular or stamens somewhat unilateral, disc annular 

or 0 ( Harpullia ). 

a. Petals 0. Ovule 1 in each cell. Frt. entire . 

b. Petals small (or 0 in Ncphelium litchi). Ovule 1 in 

each cell. Fruit lobed or 1-coccous (only one lobe 
developing). 

i. Trees. L. paripinnate. Cocci or lobes rounded. 
Calyx 4 — 8-lobed, sub-valvate. Coccus 1, crustaceous 

usually rough 

Sepals 4—5 imbricate. Cocci globose fleshy . 

ii. Trees or shrubs. L. paripinnate or 1-foliolate. 
Sepals 4 — 5 imbricate. Cocci or drupels oblong . 

c. Petals m.s. Ovules 2 in each ceil. Frt. an inflated 

capsule 

C. Shrub. Stamens outside the disc, or disc absent. Petals 0. 

Leaves simple 


1. Cardiospermum , 

2. AUophylus. 

3. Erioglossum. 

4. Lcpisanthcs. 

5. Scltleu hcra . 

6. Ncphelium. 

7. Set pin clu s. 

8. Aphonia. 

9. Harpullia. 

10. Dodortea. 


1. CARDIOSPERMUM, L. 

Slender climbers with biternate leaves, coarsely dentate leaflets and 
small flowers in axillary racemes, the lowest pair of pedicels being deve- 
loped as spiral tendrils. FIs. polygam o-dioecious. Sepals 4, tw T o outer 
smaller. Petals 4, in unequal pairs, with scales above the base. Disc 
unilateral, almost reduced to two glands opposite the lower petals. 
St. 8 excentric, sometimes connate at base, 4 shorter. Capsule 3-celled, 
inflated, loculicidal, with 3 membranous valves. Seeds globose, usually 
arillate at base, cotyledons large, transversely conduphcate. 

1. C. halicacabum, L, Galphul, Khans;.; Lataphatkari, Sibjhul, Beng. 

An annual wiry herb, thinly pubescent or nearly glabrous with much 
acuminate leaflets. FIs. white, *12" diam. Capsules depressed pyri- 
form, winged at the angles. 
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Common, probably in all districts. FIs., Fr. May— Nov. 

The root is said to be emetic, laxative and stomachic, and is used in combina- 
tion with other drugs in rheumatism, nervous diseases, etc. 


2. ALLOPHYLUS, L. 

Small trees or shrubs with 1 — 3-foliolate leaves and small polygamous 
irregular flowers in simple or branched racemes. Sepals 4 in unequal 
opposite pairs, imbricate, hooded. Petals 4 small or almost obsolete, 
generally declinate, often with a shaggy scale inside. Disc unilateral 
with usually 4 glands opposite the petals. Stamens 8. Ovary usually 
2-lobed and -celled. Ovules ascending, 1 in each cell. Fruit indehiscent 
1 — 2-lobcd, dry or fleshy. Seeds usually with a short aril. Embryo 
curved. 

1. A. serratus, Radlkofcr (Ueber die Gattung Allophylus, etc., 1909). 

Syn. A. Cobbe, Blume (in part), Kandakola, Kontakura, Or. 

A shrub erect 3 — 4 ft. high or much larger and with a straggling 
habit among other bushes, with 3-foliolate leaves, elliptic or obovate 
shortly acuminate dentate-serrate or crenate-denticulate leaflets 3 — 4" 
long by 2 — 2-5" and irregular small yellowish or white flowers clustered 
on simple axillary racemes 3 — 5" long. Drupels globose, -25" diam., 
orange-red. 

Balasorc to Puri, common! FIs. June — July. Fr. Sept. 

Twigs white or grey, very lenticellate. Lflts. thinly hairy both sides with 6 — 10 
prominent, often opposite sec. n., each nerve ending in a tooth. Petiole 2*5". 
Lateral pctiolules very short. Racemes very pubescent. Petals somewhat decli- 
nate, cuneate, woolly in the centre. 

A very variable plant, the Orissa plant belongs apparently to the 
forms racemosus and serratus of A. Cobbe of the F. B. I. distinguished 
as follows: 

“Racemes simple and solitary, petals somewhat declinate, lflts. oval or ovate, 
glabrescent or somewhat hairy. 

“Lflts. crenate-dentate. Bracts short racemosus . 

“Lflts. serrate-denticulate. Bracts subulate .... serratus , v 

Roxburgh says that the ripe berries are eaten and the root is astringent. 

3. ERIOGLOSSUM, Blume . 

Trees with odd pinnate leaves and irregular flowers in terminal 

E anicles. Sepals 5 orbicular, concave. Petals 4, each w r ith a 2-fid scale. 

)isc fleshy unilateral. St. 8 — 9. Ovary stipitate 3-lobed. Fruit of 1 — 3 
fleshy oblong diverging cocci. There are only two species of which 
one is Indian. 

1. E. rubiginosum, BL Syn. E. edule, BL : Sapindus rubiginosa, 
Roxb. ; Sona Mahanga, Nunga, Or. 

A small tree with golden or rusty tomentose pubescence on the twigs 
and rhachis, pinnate leaves with about 6 pairs opp. or sub-opp. leaflets 
and occasionally an odd terminal leaflet and small irregular white or 
pinkish flowers *25" long clustered on the racemiform branches of a 
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terminal panicle 8 — 12" long. Anterior petal absent. Fruit of l — 3 
black fleshy oblong carpels *7" long. 

Cuttack, evergreen forests of the delta! Mayurbhanj, Simlipahar forests! Mals 
of Orissa! FIs. April — May. Fr. May. Evergreen. 

Bark usually discoloured, blaze thin dark red. L. rhachis 5 — 11". Lflts. some- 
times alternate, 9 — 13, small 1 — 3" and ovate at base of rhachis increasing in size 
upwards, largest 4 — 7" (3 — 15" F.B.L) oblong or ell. -oblong, acuminate, base of 
lateral lflts. usually very unequal, both sides fulvous hairy, especially on the 
nerves, more or less glabrescent above; sec. n. 8 — 11, not quite uniting with the 
marginal nerve, very reticulate between. Branches of panicle 2 — 5". FIs. tomen- 
tose. Bracts slender villoselv tomentose. Calyx sub-globose 5-partitc. Sep. un- 
equal rounded hairy *15" concave and very imbricate in bud. Pet. 4, *2", ell. 
oblong, long-clawed, each with a large fleshy 2-lobed scale bearded on the inner 
face of its expanded top. St. 8 (or 9, 1 being forked), three posterior inside the 
fleshy one-sided lobed disc. Fil. sparsely hairy. Ovary and young fruit villous 
deeply 3-lobed. Style dcclinate. Ripe carpels only connate at base, red then 
black. 

The fruit is eaten. Roxburgh says the wood is very useful, strong and durable 
and chocolate-coloured towards the centre. He describes it as a large tree in the 
Circars. Gamble gives the weight as 34 lb. only. 


4. LEPISANTHES, Bl. 

'frees or shrubs with paripinnate leaves and entire opposite leaflets. 
Flowers irregular (in our species), polygamous, in racemes or panicles. 
Sepals 5 — 4 imbricate, outer smaller. Petals 4 — 6, 1 — 2 sometimes small, 
clawed, with a two-lobcd often crested ligulc near the base. Disc 
regular or irregular and lobed. Stamens usually 8. Ovarv excentric 
or not, 3-gonous. Ovule one erect in each cell. Fruit 3-celled and 3- 
gonous coriaceous and tomentose, hirsute within. Seeds oblong, exarillate 
(always ?), hilum linear, testa thick ; cotyledons fleshy, obliquely super- 
posed. 

1. L. tetraphylla, Radik . Syn. Sapindus tetraphyllus, Vahl (1794); 

Molincea canescens, Roxb. ; Hemigyrosa canesccns, Thwaites ; 

Panikusum, Or. 

A small usually crooked tree up to about 3 ft. girth with thick 
gnarled twigs, glabrous leaves with only 2 pairs of leaflets (1 — 4 pairs 
F. B. /.), 4 — 8" long and copious spiciform panicles, both axillary and 
from the old leaf axils, of smallish white irregular flowers with erect 
petals. 

Mals of Orissa, rather local! FIs. April. Fr. April — May. Evergreen. 

Bark light coloured, blaze rather soft, thick, pale brown. Young twigs pale 
pubescent. Petiole and rhachis together 3 — 6" or more rarely 8" long, slender, 
nearly white. Lflts. coriaceous, very variable, either narrowly oblong, 3 — 7" by 
1 — 2" or even smaller with cuneate base, or elliptic-oblong 4 — 8" by 2*5 — 3*4" 
with sub-cordate base, acute or rounded, glabrous, mid-rib prominent. Sec. n. 
6 — 12 oblique and inarched at the margin ultimately confluent with a marginal 
nerve, shorter intermediate soon reticulate with the tertiaries. Petiolules ■l>— , 4* 
glabrous or pubescent, young yellow tomentose. Racemiform panicles 1— 1 2*5" or 
elongating to 4 — 5" often fascicled, mostly from the old wood, dense-flowered 
nearly to • base, rhachis tomentose. FIs. *25 — *3" sometimes *4" long, fascicled. 
Sep. 5, orbicular or orbic.-oblong connate at base, 2 posterior largest *18" with 
membranous margins, 2 anterior smallest *1". Pet. usually 4 but up to 6 oblong, 
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villo us below and with a villous ligule half as long, ligule 2-lobed with a further 
uncar torked appendage on its back exceeding the ligule, both petal and ligule 
sometimes toothed. Disc anterior. St. 8 hypogynous, within the disc, the posterior 
at base of calyx, fil. short base thicker, villous. Ovary villously tomentose, 
obscurely 3-gon° us not eccentric, tomentose style and stigma somewhat decimate 
with 3 stigmatic confluent surfaces not lobed. One erect ovule in each cell with 
rudimentary aril. Fruit *8" (ripe?) coriaceous yellow tomentose obtusely 3-angled, 
cells hairy inside. 


5. SCHLEICHERA, Willd. 

Trees with paripinnate leaves and few pairs of opposite or sub- 
opposite leaflets. FIs. small, regular, polygamo-dioecious, fascicled on 
the rhachis of simple or branched racemes, pedicels slender. Calyx 
small cupular, 4 — 6-lobed. Petals 0. Disc annular glabrous wavy. 
St. 4 — 8 with slender filaments. Ovary ovoid glabrous (or a villous 
pistillode in male) 3-celled narrowed to the rigid style, stigma lobed. 
Fruit usually 1 -celled, toughly coriaceous, indehiscent. Seed erect with 
a fleshy aril. Seeds smooth, the large embryo curved round a septum 
in the seed and the radicle in a fold of the testa, albumen thin or 0 
in the ripe seed, cotyledons oblong fleshy, unequal, plumule hairy. 
Germination epigeal. 

1. S. trijuga, Willd. Kasma, Kusum, H., Kharw. ; Swad Kusum, Or.; 

Baru, K., S. 

A handsome densc-foliaged large tree with leaves 8 — 16" long, 2 — 4 
pairs of opposite entire leaflets 3—10" long, the basal ones smallest, 
and inconspicuous greenish-yellow flowers in numerous lateral racemes, 
which are often paniclcd in the male and appear with the new foliage 
which is coloured a fresh green or deep red. Fruit 1 — 1-5" with a 
sharp point and often somewhat muricate. 

In the Northern Tract it occurs in Bettiah but I have no note of its being wild 
in cither the Ramnagar Hills nor in Purneah. It is often planted in the Gangetic 
plain but its real home is rather in the hilly parts of the Central and Southern 
tracts where it is frequent in the forests. FIs. Feb. — Mar. Fr. July — Aug. Nearly 
or quite evergreen. 

Attains 7 — 8 ft. girth but not a great height. Bark rather thin, blaze pink, 
slightly mottled yellow darkening to brown. Leaves dark green with rhachis 3 — 6" 
long, leaflets sessile ell. or oblong glabrous, very rarely repand or sub-iobed, with 
10 — 16 slender distinct pale sec. n. and intermediate shorter ones finely reticulate 
between. Inflorescence tomentose. Racemes 2 — 6 ", axillary or below the leaves 
and often on special abbreviated branchlets. Filaments glabrous or slightly hairy, 
finally *15" long. Seed compressed, brown, *6" long. Cotyledons in the seedling 
oblong 1 — 1*5" long; first leaves opposite and 3-foliolate. 

The timber is good but the tree is rarely cut, being left for the cultivation of 
lac. The large branches are cut off in the Santal Parganas for axles. Sugar 
presses and oil mills are made from it. Gamble gives the weight of the wood as 
about 68 lb. and P - 980, and he states that it seasons well and takes a good 
polish. The lac grown on it obtains twice the price of that grown on any other 
tree. Mr. Cooper states that the Kalahandi State alone obtains some Rs. 50,000 
for monopoly fees for the right to cultivate. I have suggested that the tree should 
be extensively grown as a shade tree along fire lines as it is in leaf in the hot 
weather and lac cultivation could be easily watched. It is readily raised from 
seed sown as soon as ripe. The young plants should be put out in one year from 
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the time of sowing. The average of 13 trees sown by me in Singbhum was after 
16 years 23*5 ft. high and 14*5" girth,* the largest 23" girth. 

Both the aril and the kernel of the seed are eaten and a good oil for cooking is 
expressed from the seed. Campbell says that the oil is used for the treatment of 
certain skin diseases. It is also reputed to be the original Macassar Hair Oil. 

6. NEPHEUUM, L. 

Trees or shrubs with paripinnate leaves and entire sub-opposite 
leaflets. FIs. small regular polygamous racemed or panicled. Calyx 
cupular 4 — 6-lobed, open or closed in bud. Petals 4 — 6 or 0, small 
rarely squamate. Disc annular. Stamens 6 — 8, filaments slender. Ovary 
pubescent, often verrucose, 2 — 3-lobed and -celled. Fruit of 3 — 1 in- 
dehiscent globose often tubercled thinly crustaceous cocci. Seeds with 
a succulent aril. 

1. N. litchi, Camb. Vern. Litchi (Chinese). 

A demi-foliaged tree, often flowering in a dwarf state, with pari- 
pinnate leaves, two to six pairs of glabrous shining oblong lanceolate 
or ovate acuminate leaflets 2 — 6" long and small greenish-white or 
yellow flowers in pyramidal panicles, polygamous. Ovary 2-lobed com- 
pressed silky, only one lobe usually developing in fruit. Ripe fruit 
(coccus) with dry brittle tubcrdccl pericarp. Seed one with large 
fleshy aril. 

Everywhere cultivated 1 FIs. Feb. — March. Fr. May — June. Evergreen. 

Lflts. coriaceous, sec. nervation obscure. Calyx cupular shallowly toothed. Cor. 
0. St. incurved in bud, straight erect far exserted. Style in fertile fls. with 2 
recurved lobes but most of the fls. are male with undivided style. 

Requires a lot of water to grow well. 

2. N. longana, Roxb. Ashphal, Beng. Longan (Chinese). 

A large or small tree with a more distinct trunk than in the pre- 
ceding and large bushy crown. Lflts. 2 — 5 prs. opp. or alt. ell. ovate 
oblong or lanceolate subacute or obtuse 2 — 8" long, shining above, 
rather glaucous and often slightly pubescent beneath. Fls. yellowish, 
tomentose, in panicles 10 — 15" long with long branches. Calyx closed 
in bud with imbricate ovate sepals. Petals 5 — 6 clawed and filaments 
hairy. Fruit of 1 — 2 cocci. Pericarp brown, rather rough but not 
acutely tubercled. Aril less thick and succulent than in the Litchi . 

Frequently cultivated, but less common in European gardens than the Litchi . 
It is said to be indigenous in India but is not so in this province. Fls. March — 
April. 


7. SAPINDUS, L. 

Trees or shrubs with pari-pinnate leaves and entire opp. or sub- 
opp. leaflets. Fls. small regular panicled. Sepals 5 imbricate, in two 
series, unequal. Petals 4—5, sometimes squamate. Disc annular lobed. 
Stamens normally 8, filaments free, usually hairy. Ovary entire or 
2-— 4-lobed, 2 — 4-celled or reduced to a villous pistillode in the male 
with usually 3 styles. Fruit of 1 — 3 fleshy or coriaceous drupaceous 
cocci, pericarp saponaceous. Seeds usually globose with two integu- 

* Measurements kindly taken by Mr. A. N. Grieve in 1917, 
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ments, the outer very hard, the inner membranous. Cotyledons spirally 
convolute linear oblong unequal. Germination epigeal. 

Lflts, broadly oblong or elliptic, obtuse or emarginate . .1. emarginatus . 

Lflts. obliquely ovate-lanceolate acuminate, glabrous . . . 2. trifoliatus. 

1, s. emarginatus, Vaht Syn. S. trifoliatus, Hiern (F. B. Z.) in part; 

Bor-ritlia, Beng. ; Muktamanji, Or. ; Rentha, Or. (f. Cooper). 

A dense dark-foliaged tree with pari-pinnate leaves and 2 — 3 prs. of 
broadly-oblong or elliptic, sometimes somewhat obovate, obtuse or 
emarginate, not shining leaflets 2*5 — 6" long, pubescent beneath with 
strong sec. n. and reticulations, and white flowers ‘15 — *2" long in 
rather dense terminal panicles shorter than the leaves. Pet. 5 long- 
clawed, lanceolate, *15" long, densely yellow-hairy outside and white 
fringed, glabrous within or sometimes distinctly hairy near the middle 
and with two inflected woolly tufts on the margin (representing the 
scaled). Ovary densely feriuginous-tomentose. Fruit of 2 — 3 drupels, 
yellow-brown, *7", glabrescent, wrinkled when ripe. 

Not wild north of the Orissa Mals, where it is doubtfully so! Frequently culti- 
vated in the south of the province! Occasionally cultivated in Chota Nagpur, 
Gaya, etc.! Baud, Palahara cult. Cooper. 

FIs. Nov. — Jan. Fr. March — May. Evergreen. 

Young parts tomentose. L. rhachis with petiole 2 — 5-5" tomentose or pubescent. 
Lflts. with rounded base, often shining above (Gamble says dull above), lowest 
pair smallest, sec. n. 7 — 10 running close to margin and reticulating with the mar- 
ginal nerve, tertiaries very reticulate and raised both sides. Petiolules *1 — -25". 
Panicles 3 — 4". Sep. 5 oblong or ovate, tomentose. Petals 5, long-clawed, lanceo- 
late. Stamens woolly. Unripe fruit undivided tomentose. Seed in each drupel 
round smooth. 

The tree is easily grown from seed sown in June (with the pericarp). The 
expanded cotyledons are *75" long, oblong-linear, fleshy, petioled. Hypocotyl 
rather stout, 2" long, young stem and petiole of first leaves pubescent, first leaves 
3 -foliolate, lflts. elliptic but lanceolate both ends and very acute, rather coriaceous 
hairy beneath, reticulate, about -2" long, lateral shorter. Petiole *3". The pericarp 
is very saponaceous and is used for soap. 

2. S. trifoliatus, T. Syn. S. trifoliatus, Hiern (in part) ; S. laurifolius, 

Vahl (vide Kew Bull., No. 7, 1920, p. 250). Vern. names of last. 

A tree somewhat resembling the last and considered by some to be 
merely a variety of the same species. The leaflets are, however, obli- 
quely ovate-lanceolate or lanceolate or elliptic-oblong and acuminate , 
rarely only acute or obtuse, more shining above and glabrous or nearly 
glabrous beneath, sec. n. 8 — 10, not very distinct from the intermediate. 
Petals lanceolate equally woolly all over the inside except on the claw, 
scale 0 or minute. The fruit is velvety ferruginous and not glabres- 
cent and is divided less than half-way down into upright drupels (I am 
not sure however that these are perfectly ripe). 

Only occasionally planted in our area. 

8. APHANIA, Blume . 

Trees or shrubs with simple, 1-foliolate or pari-pinnate leaves and 
regular polygamous small flowers in terminal ana axillary panicles. 
Sepals 4—5 widely imbricate. Petals 4 — 5, sometimes squamate, scale 
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2-fid. Stamens 6—8 neither unilateral nor declinate. Ovary entire 
or 2 — 3-lobed, 2 — 3-celled. Fruit of 1 — 3 oblong or ellipsoid drupels 
only united at the base. Seed with crustaceous or membranous testa, 
sometimes arillate, embryo with thick cotyledons. 

1. A. danura, Radik, Syn. Scytalia Danura, Roxb.; Sapindus Danura, 
F, B, I. ; Danura, Beng. 

A shrub in the form usually of a miniature tree about 10 ft. high or 
less with a crown of large oblanceolate or broadly lanceolate sub-sessile 
simple leaves with a broad sub-cordate or cordate base and terminal 
panicles 4 — 6 " long of numerous small pedicelled pale pink flowers. 
Drupels 1 — 3, usually only 1 maturing ellipsoid *45 — *5" with soft 
endocarp and one large seed. 

Mals of Orissa, usually in glades in the forest! FIs. March. Fr. April. 

Stems slender. L. 6 — 13" by 175 — 4", long-acuminate glabrous tapering to the 
broad base, sec. n. 12 — 16 with shorter intermediate, tertiaries much reticulate, 
margin thickened. Petiole stout *4 — *5". Panicle with short spreading branches. 
FIs. not clustered. Sep. 5 unequal orbicular. Pet. 5 each with a short bifid woolly 
scale near the base. St. 6 — 8. Disc crenulate glabrous. Ovary 2 — 3-lobed. The 
fruit turns from orange through bright scarlet to black when quite ripe. 


9. HARPULLIA, Roxb. 

Trees with odd- or even-pinnate leaves and alternate leaflets. FIs. 
large (for the family), regular or sub-regular, polygamous or poly- 
dioecious, in racemes and panicles. Sepals 4 — 5 imbricate in two series. 
Petals 4 — 5, oblanceolate or obovate, without scales. Stamens 5 — 8 
hypogynous. Disc hardly any but torus raised under the ovary which 
is reduced to a villous pistiliode in the male. Ovary tomentose 2 (rarely 
3)-celled and -angled. Ovules 2 in each cell axile. Fruit a coriaceous 
inflated 2 (-3)-lobed and -celled loculicidal capsule. Seeds 1 — 2 in each 
cell horizontal ellipsoid or subglobose, more or less arillate. Albumen 

0, embryo very large of 2 semi-spherical unequal cotyledons with radicle 
incumbent and directed towards the hilum in a fold of the testa. 
Germination hypogeal. 

Note. — There appears to be no safe character in the twisting of the stigma. Mr. 
Hole in examining my specimen kindly pointed out that Beddome referring to 
H. imbricata says that the style is short or elongated and stigma sometimes not at 
all twisted, though both Thwaites and Cooke emphasise the importance of the style 
being 3 — 4 times as long as the ovary and the stigma oblong and spirally twisted. 
Hiern is perhaps correct in reducing H. imbricata to (a variety of) H. cupanoides , 
Roxb., but as I do not know the latter tree in the field I keep it distinct. 

1. H. imbricata, Thwaites. Syn. H. cupanoides, F. B. I. (in part); 
Phutika, Or. 

A tree up to about 4 ft. girth and of considerable height with 
long clear bole, stout closely lenticellate pubescent twigs and impari- 
pinnate leaves but terminal lflt. often rudimentary. Lflts. 8 — 13 mostly 
alternate ell. or ell.-oblong acuminate with oblique base. FIs. large 
pale yellow in lax racemiform panicles 2‘S — 5" long extra-axillary and 
below the leaves on the old or new shoots. Fruit loculicidally dehis- 
cent coriaceous scarlet inflated 17 — 2 '5" diam. 2 (-3)-lohed and -celled. 
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Seeds ell-oblong or ellipsoid with short thick funicle and a rudimen- 
tary aril. 

Mala of Orissa, near streams, rare! FIs. April — May. Fr. July — Aug. Nearly 
evergreen, the new leaves appearing at the time of flowering while some of the 
old leaves arc still on the tree. 

Bark very light coloured. Blaze with chlorophyll, moderately hard, pale brown, 
white within. Hairs both simple and stellate. Shoots fulvous pubescent or 
tomenrose. L. rhachis 8 — 16" pubescent, lflts. 5—8" with smaller ones at base, 
pubescent on the nerves, sec. n. 8 — 1 1 looped and united within the margin. 
Pctiolulc 3 — *4". FIs. *75" diam. Sep. 5, free, -4" long, oblong or obovate with 
rounded tip, tomentosc. Pet. 5 clawed, 8", oblanceolate with involute crisped 
margins, sparsely stellate-hairy. St. 5 — 6, liypogynous, *6", anthers oblong basi- 
fixed. Disc practically nil , but torus densely villous pubescent raised under the 
ovary. M. fls. with villous pistillode and rudimentary style. Ovary minute flatten- 
ed 2 (-3) -celled villous, style minutely 2-fid with flattened lobes. Ovules 2 in 
each ceil axile. Capsule 1*2 — 1*5" long, transversely oblong, with very shortly 
stipitate base, permanently tomentosc at the base. Seed 1, rarely 2, in each cell, 
horizontal 6 — *8" (never sub-globose as described in FJ3.7.), hilum basal. Testa 
smooth black shining. First leaf solitary 4 -foliolate. 

A very ornamental tree in fruit, from the scarlet capsules. 

10. DODON7EA, L. 

Shrubs or small trees with alternate simple leaves and small poly- 
gamous or poly-dioecious flowers in lateral and terminal cymes. Sepals 
2 — 5 imbricate or valvate. Petals 0. Disc 0 in male, small in herm. 
fls. Stamens 5 — 10 inserted on the outer side of the disc where present. 
Chary 2 — 6-angled and -celled. Ovules 2, rarely 1 in each cell. Fruit 
membranous or coriaceous, septicidally 2 — 6-valved, valves winged. 
Seeds without arillus, subglobose or lenticular. Embryo normal. 

1. D. viscosa, L. Mehndi, Vent.; Mohara, Or. 

A light green resinous shrub attaining 10 ft. high with simple alt, 
oblanceolate glabrous sub-sessile leaves 1 — 3*5" long and short axillary 
and terminal cymes of green flowers. Fruit membranous 2 — 4- winged, 
septicidally 2 — 4-valved. 

Cuttack and Puri, near the sea, possibly wild! Plentiful in the Bajaragarh 
reserve, Kalahandi, Cooper. Often cultivated. 

Fls. Nov. — Feb. Fr. Oct. — Nov. 

Sub-gregarious where wild. L. coriaceous shining as though varnished, tapering 
into a short petiole. Sec. n. many. Fls. regular, polygamous long-pedicelled. 
Sep. 4 — 5 spreading *1 — -12". Pet. 0. St. 8. Disc inconspicuous. Ovary 3 — 4- 
celled. Ovules 2 in each cell. Fruit *5" long. Seeds sub-globose, nearly black 
with a thickened funicle. Embryo spiral. 


FAM. 50, SABIACEjE. 

Trees or shrubs, sometimes scandent, with alternate simple or pinnate 
exstipulate leaves. Fls. small, sometimes polygamous, with 5 — 3 sepals 
and petals or apparently only 3 petals with two others reduced to 
scales. Stamens as many as the petals and opposite to them but fre- 
quently only two fertile and the others variously modified, inserted on 
or at the base of the disc. Ovary superior free, usually surrounded at 
B.O.— 15 
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the base by the usually small toothed or lobed disc, 2- rarely 3-celled, 
sometimes 2-lobed. Ovules 2 (rarely 1) in each cell, axile, horizontal 
or pendulous, superposed, epitropous. Style short or 0. Fruit drupa- 
ceous and 1 -seeded or of 2 — 3 drupels. Albumen 0, cotyledons con- 
duplicate with long often spiral hypocotyl. 

Shrubs, often climbing, with 4 — 5 perfect stamens . . .1. Sabia. 

Trees, with 3 stamens reduced to staminodes . . . .2. Meliosma. 


1. SABIA, Colebr. 

Climbing or sarmcntose shrubs ; branches with the bud-scales persis- 
tent at their bases. L. simple entire, sec. n. short, soon branched, 
and venation very reticulate. FIs. small axillary solitary or panicled 
2-bracteate. Bracts, sepals and stamens all opposite. Calyx 4 — 5- 
partite. Petals 4 — 5. Disc, annular, 4 — 5-lobed. St. inserted at the 
base of the disc. Carpels 2 (-3) slightly cohering, gibbous and usually 
drupaceous in fruit with sub-basal style. Styles as many as carpels 
slightly cohering. Ovules 2 in each carpel, collateral or super posed. 
Seed reniform, testa coriaceous, dotted. Embryo curved. 

1. S. paniculata, Edgcw. 

Sarmcntose shrub. Branchlets glabrous or young somewhat hairy. 
L. glabrous coriaceous 6 — 8" by 2 — 3" elliptic or ell.-oblong shining 
above. Panicles long hairy. FIs. yellowish. Petals oblong or ovate- 
oblong, 05 — 07" ( 08—12" f. F. B. L) Drupels 3". 

Ravines in the Sameshwar Hills (N. Champaran). Kiev. 2000 ft.! FIs. Jan. — 
Feb. Fr. Feb.— March. Evergreen. 

Stems up to 1" diam. L. with rounded base, apex slightly tapering or not. 
Sec. n. about 4 — 5, soon branched and with shorter intermediate, venation slightly 
raised above when dry. Petiole rather stout, *6 — 1", often with transversely 
elongated lcnticels at the base. 

2. MELIOSMA, lilume. 

Trees or shrubs with simple or odd-pinnate leaves or sometimes even- 
pinnate, sometimes serrate or only serrate when young. FIs. 2-sexual 
panicled with small bracteoles which pass into the sepals and arc per- 
sistent with them. Petals 5, with the two innermost more or less ligulate, 
often 2-fid and scale-like, the outer very concave and imbricate. Stamens 
with the three opposite to the outer petals reduced to staminodes, inner 
two more or less adnate at base to the inner petals. Fruit a small 
obliquely globose drupe, 1 -seeded. 

1. M. simplicifolia, Waif, Syn. Millingtonia simplicifolia, Roxb. ; 

Churri, Nep, 

A small tree with Targe simple oblanceolate entire shining leaves 
6 — 12" by 1*75 — 4*5" and rusty pubescent panicles as long as the leaves 
of small yellowish-white flowers. Drupe small keeled, *17" — *2" diam. 

Bcttiah and Sameshwar Hills, along watercourses! Deep ravines with a pere- 
nnial water supply in the Saranda forests of Singbhum, especially above 1000 ft. 
elev.! FIs. Dec. — March. Fr. March — June. Evergreen. 
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Twigs with prominent icnticels, puberulous. L. glabrescent and shining both 
sides, sometimes obovate. acuminate, base tapering into a slender pubescent petiole 
1 — 1*5" long which is thickened at the base. Sec. n. 12 — 16 prominent oblique 
curving up inside the margin. FIs. minute sessile. Sep. 3 — 4 larger and 2 
(bractcolesi*) smaller, ciliatc. Pet. 3, outer large orbicular concave, the two inner 
bifid scale-like. 

Gamble says that the wood is reddish and moderately hard with a pretty silver 
grain but warps. Wt. about 33 lb. 


FAM. 51. ANACARDIACE/E. 

Trees or shrubs with resin canals in the twigs and pericarp and usually 
with acrid resinous sometimes milky juice. Leaves alternate, rarely 
opposite, simple to odd-pinnate, often of hard texture, exstipulate, 
venation normally of rather numerous and strong see. n. meeting by 
loops or reticulations in the margin. FIs. small regular (or sub-irregular 
in androecium and gynoeceum) 2-scxual or dioecious or polygamous, 
often panicled. Calyx sometimes sub-peri gynous, 3 — 5-scpalous usually 
from a shallow hypanthium lined with a disc free at its margins. 
Corolla 3 — 5-pctalous, imbricate or sub-valvate. Stamens diplostemonous 
or reduced in number, rarely only one fertile, inserted under the margin 
of the disc or on it. Ovary superior or half-inferior of 1 or 3 —6 free 
or more or less connate carpels forming a L or 3 — 5-ceIled ovary. Ovule 
1 only or 1 in each carpel, pendulous, anatropous, pendulous from an 
ascending basal funiclc or lateral or sub-apical, rarclv axile, raphe dorsal 
(turned to the outside of the carpel). Fruit a 1-^-5- celled, usually a 
1 -celled and 1 -seeded drupe which is often oblique. Endocarp some- 
times ultimately dehiscent, albumen 0 or scanty. Embrvo large and 
fleshy, often curved. Germination usually hypogeal, sometimes epigeal. 

A. Carpel one. St. 10 — 5, only 1 — 4 fertile. Leaves simple. 

Large trees. Fruit a succulent drupe (Mango) . .1. Mangifera. 

Small tree. Fruit dry on a succulent hypocarp . . 2. Anacardiwn. 

B. Carpels 4 — 6 but only 1 fertile, all free. 

Trees. Leaves simple. Frt. a small drupe . . .3. Buchammia. 

C. Carpels 3 united into a 1 -celled 1-ovuled ovary. 

1. L. simple. Ovule pendulous from near top of ovary. 

FIs. 4-mcrous. Fruit not stink in a fleshy cup ... 4. Nathopegia. 

FIs. 5-mcrous. Fruit sunk in a fleshy cup . . . .5. Semccarpu s. 

2. L. usually 3-rnore foliolate. Ovule on a basal funiclc . 6. Rhus. 

D. Carpels 4 — 5 united into a 1 — 5-celled ovary. Styles 4 — 5. 

Ovules from top of cell. Leaves pinnate. 

Only 1 cell and seed developing. FIs. in simple or branched 

racemes. Drupe small compressed 7. Oclina. 

Several cells with their seed developing. FIs. in erect 
panicles. Drupe large, ellipsoid 8. Spondias. 

1. MANGIFERA, L. Mango. 

Trees with small polygamous flowers on articulate pedicels in terminal 
panicles. Sepals and petals small spreading. Stamens only 1 — 2 usually 
perfect, inserted on the inner side of the tumid lobed disc, vStaminodes 
often minute. Ovary sessile 1-celled oblique with infra -terminal style 
and one ovule pendulous from a sub-basal funiclc. Drupe large with 
fleshy and fibrous mesocarp. Germination hypogeal. 
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1* M. indica, Uli, K. ; UL, S. (the fruit, amsi) ; Am, H . ; Ambo, 
Or. 

This, the common mango, is very similar to the cultivated one but 
is a line large tree attaining 70 ft. and up to 8 ft. girth or more. The 
fruit is 3 — 4" long with a very large stone, thin epicarp and very abun- 
dant pleasant juice but little flesh in the mesocarp. 

There is no doubt that it is indigenous over a great part of the province as well 
as eulthated everywhere except by some of the aboriginal races. It still occurs 
wild in the ravines of the Sameshwar Hills and along rocky valleys and banks of 
streams in the deepest jungles of Chota Nagpur and Orissa, also apparently in the 
Santal Parganas and on the higher mountains. 

FIs. Jan. — March. Fr. May — June. Evergreen, new leaves mostly in June. 

The wood is chiefly employed for the manufacture of indigo and opium chests, 
and for packing cases. The wild mango is an important article of food to the 
aboriginal tribes, especially in times of famine. Large baskets of it are collected, 
it is boiled and the liquid drunk and the kernels after being steamed are also 
eaten. These however contain some 10 per cent, of tannic acid and they arc indeed 
sometimes used on this account in cases of diarrhoea, so that they must be very un- 
wholesome ! 

The tree is easily grown from seed, best sown in sitfi as soon as ripe. On 
germination the enclocarp splits into two valves. It docs not thrive in very dry 
localities, and is sometimes partly deciduous in such places where not protected 
by neighbouring trees. 


2. ANACARDIUM, Rottb. 

1. A. occidental, T. Hijali-badam, Bcng. ; Kaju, H . ; Lanka-Ambo, 
Bajan, Or. ; Balia (Sambalpur). The Cashew-nut. 

A small crooked tree often branched along the ground with simple 
alternate coriaceous obovatc leaves 3 — 7" long and terminal and upper- 
axillary pubescent panicles much longer than the leaves, of pink some- 
what irregular flowers *3 — *4" long. After flowering the top of the 
pedicel and torus enlarge into a clavatc and ultimately pyriform fleshy 
body 2 — 3 " long on which is seated the kidney-shaped nut *8 — 1" long. 

Very commonly planted in Orissa near the coast, and running wild in some 
parts of the Mahanadi delta! Introduced from America. FIs. March — April. 
Fr. April — May. 

Bark rough. L. with rounded or cmarginate apex. Panicles and its branches 
long-peduncied with numerous lanceolate or ovate bracts *25" long. FIs. poly- 
gamous. Pedicels very short. Sep. 5 nearly free ovate or lanceolate -17". Pet. 5 
linear subequal (2 posterior rather shorter) *32 — •4" recurved. St. 1, far exsert, 
7 — 8 others included, inserted on the short disk. Ovary obovoid nearly regular, 
style as long as the long stamen somewhat curved, stout with small capitate stigma, 
ovule 1 pendulous from a lateral funicle near the top of the ovary, anatropous, 
upeurved. 

I can find no justification for stating that the large “hypocarp” is formed of 
either the accrescent “disc” (F.B.I., etc.) or the enlarged calyx-base {Brandis) in 
addition to the torus. Indeed it is open to question whether there is a disc , the 
stamen being merely connate into a short tube at the base easily detachable from 
the torus and slightly adnate to the base of the petals. 

The tree grows well in pure sand and is being used in the Casuarina plantations 
at Puri. The hypocarp and the seed are eaten. The former is very astringent 
unless perfectly ripe, when it is very pleasant. The seeds are usually roasted. 
The pericarp of the fruit is full of oil glands which contain the same active 
principles as are found iu Semecarpus anacardium (q. v.). The kernels when 
pressed yield a light yellow bland oil which is nutritious and emollient. Gamble 
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says that the growth shows about 8 — 11 rings per inch of radius; the wood is 
reddish-brown, moderately hard, and can be used for packing-cases and for 
charcoal. Wt. 30 — 38 lb. In the Andamans the oil from the pericarp is used to 
colour and preserve fishing-lines. 

• 3. BUCHANANIA, Roxb. 

Trees with alternate petioled simple entire leaves and small white 
2-scxual flowers in dense axillary and terminal panicles. Calyx 3 — 5- 
toothed or -lobed, imbricate, persistent. Petals 4 — 5. Disc swollen 
5-lobed. Stamens 8 or 10 inserted at the base of the disc. Carpels 
5 — 6 of which only one is perfect, style short, stigma truncate. Ovule 
1 pendulous from a basal funicle. Fruit a drupe with crustaceous 
or bony 2-valvcd endocarp. Seed gibbous, acute at one end with thick 
cotyledons. 

1. B. latifolia, Roxb. Tarub, K . ; Tarop, S. ; Piar, Pial, Kharw., H. ; 

Char, A char, Khond. 

A small straight tree with tough bark, stiff entire strongly nerved 
oblong or ovate-oblong leaves 6 — 10" long and dense pyramidal panicles 
of white flowers *2 — *25" diam. Drupes globose black *5" diam. 

Northern area rather scarce. Champaran! Bhagalpur! Central and Southern 
areas very common, especially in the hilly tracts and towards the west. 

FIs. (an. — March. Fr. April — May. Nearly evergreen but sometimes leafless in 
April or May in dry years. New leaves in June. 

Bark dark grey or black with oblong bosses. Innovations pubescent or villous. 
L. pubescent beneath rounded at the tip, nervation very similar to that of Seme- 
carp! is but without the grey or white felt between the nervules. Petiole -25 — *3", 
stout pubescent. Panicles densely pubescent. Sepals 5 nearly free. Petals trian- 
gular or oblong. Stamens erect as long as the spreading petals. Carpels hairy. 

The wood is not much used but the fruit is largely eaten. The flesh is very 
palatable and the kernels, somewhat like Pistachio nuts, are used in sweetmeats. 
“They fetch Re. 1/- per seer in the Calcutta market from some of the Orissa 
States” (Cooper). 


4. NOTHOPEGIA, Blume. 

Small trees with alternate or opposite petioled entire leaves and 
•small bracteate white or greenish polygamous flowers in short axillary 
racemes. Calyx 4 — 5-lobed persistent. Petals 4 — 5 spreading imbricate. 
Stamens 4 — 5 alternate with petals inserted on or under the margin 
of an annular 4 — 5-lobed disc, filaments free hairy. Ovary free sessile 
ovoid 1 -celled with very short curved style and capitcilate stigma. Ovule 
1 pendulous, from a thick funicle from near the top of the ovary on 
the side to which the style is inclined. Drupe sub-baccate, somewhat 
oblique, pericarp often with large glands. Cotyledons thick, albumen 
fleshy. 

1. N. Heyneana, Gamble. Syn. N. Colebrookiana, Blume , var. Hey- 
«ncana, /. D. H. 

A small tree with rusty hairy twigs and densely ferruginous buds, 
alternate narrowly oblong acuminate leaves 3 — 6*5", whitish beneath, 
with 15 — 20 raised sec. n. meeting the marginal one, minutely reticu- 
late between. FIs. 4-merous small greenish in very short rusty racemes 
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or sub-solitary. Fr. 1 -seeded, *2" diam., globosely obovoid, red, some- 
what oblique, vertically striate when dry. Seed transversely oblong. 

Mals of Puri, rare! Top of Mailgiri, 4000 ft., Cooperl FIs. March— April. Fr. 
April — May. Evergreen, new shoots April — May. 

Bark smooth, blaze deep red. L. with lanceolate base, margins sometimes wavy. 
Petiole slender *3 — * 5 ". Racemes -2" or less, pedicels swollen, longer than the subu- 
late bracts. Calyx lobes 4 nearly free, ovate, spreading, rusty pubescent. Petal* 
free small, erect, lanceolate-ovate or oblong, *15" long with recurved obtuse tip 
somewhat hairy. Stamens 4, filaments very short and shortly hairy. Pericarp 
with large glands. Seed laterally attached by a short thick funicle. 

The fruit is baccate in my specimens but possibly becomes drupaceous and blue 
when quite ripe. Tire racemes are shorter and the leaves far longer than as- 
described by Gamble. 


5. SEMECARPUS, L. f. 

Trees with alternate simple entire coriaceous leaves and small poly- 
gamous or dioecious flowers in terminal rarely axillary panicles. Calyx 
with deciduous sepals on a cupular or shallow hypanthium. Petals- 
5—6 imbricate. Disc broad annular. Stamens 5 — 6 inserted at the 
base of the annular disc. Ovary 1 -celled with 3 styles. Ovule pendu- 
lous from a sub-apical lateral funicle. Drupe firm or fleshy, oblong or 
sub-globose, oblique, seated on the fleshy accrescent cupular hypan- 
thium, pericarp full of acrid resin-glands. Seed pendulous with coria- 
ceous testa and somewhat fleshy inner coat. Embryo with thick plano- 
convex cotyledons, radicle superior. 

1. S. anacardium, L. Soso, K. y S . ; Bhelwa, H. y Kharw. ; Bhela, Beng. ; 

Balia, Or. The Marking-nut tree. 

A small tree with large simple oblong or usually obovate strongly- 
nerved leaves 8 — 18" long clustered at the ends of the branches, and 
smallish sub-sessile fasciculate dull greenish-yellow flowers *25" diam. 
on the branches of a stout pubescent panicle as long as or exceeding 
the leaves. Fruit an oblong or obliquely ovoid drupe 1" long, finally 
black, seated in the orange cup. 

Throughout the whole area, chiefly in the hilly districts, from the Sameshwar 
hills southwards. FIs. June — Sept. Fr. : I have notes of it ripe and dropping 
Nov. — Dec. but also notes of it up to March (perhaps a different flowering). The 
tree is deciduous March — May. 

Branchlets stout, young pubescent or tomentose. L. hairy on the nerves beneath 
and grey between them with a close-felted layer of microscopic papillae, apex 
rounded, sec. n. 16 — 25, reticulate within the thickened margin. Petiole 1 — 2". 
Petals oblong exceeding the small sepals. Ovary tomentose. 

The wood is not used as the black caustic juice which exudes from the bark 
when felled causes blisters to the axe-men. Indeed “it is said to affect one even to 
walk under the tree, giving swollen eyes” (Cooper). 

The pericarp abounds in black oily acrid juice which is used for marking cotton 
fabrics and, with lime as a mordant, is indelible. It contains anacardic acid and 
cardol and is strongly escharotic and vesicant. The Sanskrit Materia Medica 
and Indian Plants and Drugs give various prescriptions but it is not always clear 
whether the pericarp or seed is intended; thus “the ripe fruits are used inter- 
nally and are considered digestive, nervine and useful in dyspepsia, piles, skin- 
diseases and nervous debility.” The pericarp also gives one of the active principle* 
in the preparation used by mahouts in “chobing” elephants* feet 

'The orange cup is eaten when quite ripe but is a little astringent to the taste. 
The tree coppices readily from the side of the stool which is soon coloured black. 
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6. RHUS, L. 

Trees or shrubs with alternate simple 3-foliolate or pinnate leaves 
with entire or serrate leaflets. Flowers small polygamous. Calyx 4 — 6- 
partite with imbricate sepals. Petals 4 — 6 spreading. Disc cupular 
lobed. Stamens 10 or reduced in number, inserted at base of disc with 
subulate filaments. Ovary sessile usually ovoid or spherical with 3 styles 
and capitellate stigma. Ovule 1 pendulous from a basal funicle. Fruit 
a small drupe, sornetimes compressed, with mesocarp full of resin cells 
and crustaccous or bony endocarp. Seed sometimes Kidney-shaped with 
fiat cotyledons and lateral up-curved radicle. 

A large genus poorly represented in our area, often abounding in very acrid 
juice. 

1. R. semialata, Murray. Bakiamela, Nep. 

A small pretty tree with impari-pinnate pubescent leaves and 4 — 6 
pairs of opposite sessile oblong or elliptic-oblong crenate or dentate 
-strongly nerved lateral leaflets 2'5 — 6" long, smaller at the base of the 
often winged rhachis, and small white or yellow-green flowers *08" diam. 
in large terminal panicles nearly as long as the leaves. Drupe orbicular 
compressed, red and shining when ripe, ’3" diam. 

On the top of the Samcshwar Hills 2500 ft.! FIs. April — Sept. Fr. Dec. 
Deciduous, the leaves turn red before falling. It is a common tree in Nepal and 
-Sikkim but usually above 3000 ft. 

Bark rough. Blaze red exuding small drops of milky juice. Twigs, petioles 
and rhachis closely shortly pubescent. L. rhachis 9 — 18" narrowly margined or 
winged at least towards the end, leaflets shortly acuminate pubescent beneath 
and slightly so above, midrib tomentose, sec. n. lb — 20, many bifurcate towards the 
tip, each nerve or bifurcation entering a tooth, base of terminal leaflet decurrent on 
the rhachis. Panicle with subsidiary smaller ones from the upper axils. Sep. 
ovate, obtuse, pubescent. Pet. larger oblong ciliate and with a ciliate ridge above. 
Disc cupular, 10-lobed. 

The small acid drupes are eaten. Wood not used. 


7. ODINA, Roxb. Syn. Calesium, Adans. 

Trees, usually with thick twigs full of starch and 3 — many-foliolate 
odd-pinnate leaves. FJs. small greenish dioecious or polygamo-dioecious 
flustered on the rhachis of simple or branched spikes or racemes (spici- 
form panicles), 4- more rarely also 5-merous. Sepals united into a 
short tube below. Petals longer, inserted with the diplostemonous 
stamens just under the margin of the 8 — 10-crcnate or -lobed saucer- 
shaped disc. Male with deeply 4-lobed pistillode, female ovary 4 — 6- 
celled or -lobed or usually 1 -celled, each lobe ending in a short stout 
style and simple papillose or capitellate stigma. Drupe often oblique. 
Ovule pendulous from near the top of earn cell only one developing, 
-or one only in f -celled ovaries. Drupe often curved and oblique 1 -celled 
i(with f. Engler, sometimes 2 — 3 sterile cells, but I do not find this in our 
species). 

!• O. wodier, Roxb. Nanam, K. ; Doka, S. ; Dhauuk, doka, Tanti ; 

Jhingan, H. ; Genjan, Kharw . ; Jial, Kasmala, Beng. ; Jhingna, jian, 
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Th. ; Mai, Mowai, Khond (or Gond ?) ; Raji-mohi (Angul) and 
Mode (in the Orissa States, f. Cooper ). 

A small or large tree with pinnatelv 5 — 9-foliolate leaves clustered at 
the ends of the thick twigs, Iflts. 2*5— 5*5" paired, ovate acuminate with 
oblique base, lower smaller shortly petiolate, upper pairs sometimes- 
sessile, terminal petiolule 1 — 2". Flowers small yellowish-green dioecious 
fascicled on the rhachides of numerous racemes towards the ends of 
the bare twigs, males usually drooping longer and compound, females 
at first erect, fls. succeeded by curved oblong compressed drupes *5" long. 

One of the commonest trees. Throughout the whole area from the Samcshwar 
Hills and Purneah to the shores of the Chilka Lake and Kalahandi! Fls. March — 
April. Fr. April — June. One of the first trees to lose and one of the last to regain 
its leaves, being . leafless Nov. — May but seedlings keep their leaves longer. It has. 
chlorophyll under the outer bark. 

Bark light-coloured and smooth in young trees, rough and dark in old ones with 
blaze bright crimson* streaked or flushed pale pink or white. Innovations with 
scattered stellate hairs or sometimes almost tomentose. Racemes never truly 
terminal and fruiting below the leaves, males 3 — 8", female 3—6" elongating in 
fruit. Sepals ovate ciliate. Petals 12" oblong acute, or longer and obtuse in female 
which has eight staminodes and a 4 — 6-lobed ovary. Drupe with a thin fleshy red 
epicarp and a large stone seated on the somewhat enlarged calyx 1" diam. 

The timber of big trees although said to be strong and useful is hardly, if ever, 
used in the province but Campbell says that in Manbhum it is suitable for bobbins. 
The pith and other tissues contain an abundance of starch which makes it good for 
elephant fodder and renders it easily grown from cuttings. It yields a gum in 
considerable quantity which is used in cloth-printing by weavers (Brandis) and 
in medicine. The bark is astringent and gives a coarse fibre. The fruit is largely 
eaten by birds. It coppices easily. 


8. SPONDIAS, L. 

Trees with alternate odd-pinnate leaves usually crowded at the ends 
of the branchlets and small or m. s. polygamous flowers in large 
terminal pyramidal panicles. Calyx and corolla 4 — 6-merous, sepals- 
slightly imbricate, petals spreading sub-valvate. Stamens 8 — 10 inserted 
beneath the broad pulvinatr lobulate disc. Ovary sessile 4 — 6-celled 
and -lobed above with 4 — 6 free or connivcnt styles. Ovule 1 pendu- 
lous in each cell. Fruit a large drupe with a 1 — 6-celled stone. Embryo 
with elongate cotyledons and superior radicle. 

In germination the radicle grows out at the end of the stone which becomes 
spongy, the hypocotyl, which is very stout, pulls out the long linear cotyledons 
which become foliaceous. The first leaves are 3-foliolate with the leaflets (in our 
species) denticulate . 

1* S. mangifera, Willd. Amar, Th. ; Ambo, Ho.; Amburu, Murid. ; 
Amra, H. ; Amara, Kharw. ; Ambra, Beng . ; Katambolam, MaL 
P. ; Ambada, Or. Hog Plum. 

A large or m. s, tree with stout branchlets and sweet mango-smelling 
leaves with 4 — 6 prs. of strong-nerved leaflets 2 — 9" long by 1 — 4" bidad. 
Fls. white *25 — *35" diam. sessile in small cymes on the branches of a 
large panicle 1 — 2 ft. long when the tree is leafless. These are suc- 
ceeded by large yellowish plum-like drupes 1*5" long, ellipsoid. 
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Throughout the whole area, especially near rivers, wild, and often planted near 
villages* FIs. Feb. — March. Fr. ripens in the following January when the tree is 
again bare of leaves, which it renews May — June. 

Easily recognised by its mango like smell. Bark smooth white very thick and 
soft, blaze pink or light-red with narrow zones of lighter pink. Lflts. oblong 
acuminate with 10 — 30 horizontal sec. n. joined by a strong intramarginal one, 
petiolules short. Calyx salver-shaped with 5 — 6 ovate acute lobes. Petals ovate- 
oblong. Filaments short subulate. Carpels 4—6 free above united below into a 
4 — 6-cclled ovary, each lobe with a very short style. Drupe with a hard somewhat 
fibrous and slightly grooved 2 — 6-celled stone, usually 1 — 3-seeded, the other cells 
abortive. 

It is not much used but the fruit is generally eaten as a condiment and made 
into chutney. Raw it is very astringent but occasionally palatable just as it 
ripens ; it is greedily eaten by deer and other animals. “The pulp is useful in 
bilious dyspepsia and the leaves and bark in dysentery. The gum is demulcent’* 
( Nadkarni ). 







